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CONFIGURATION TO BE CHANGED 

Modifications i n  t h e  conf igura t ion  of the Sa turn  launch 
vehic le  were announced today by the National Aeronautics and 
Space Administration. 

A two-stage Saturn C - 1  w i l l  be used f o r  the f irst  t e n  
research  and development f l i g h t s  i n s t e a d  of t h e  three s t a g e s  
o r i g i n a l l y  planned. I n  the f i rs t  s e v e r a l  f l i g h t s ,  however, 
a dummy t h i r d  s t a g e  w i l l  be added f o r  aerodynamic stability. 
The vehic le  w i l l  be about 160 fee t  high. 

Primary purpose of the first t e n  f l i g h t s  of Saturn,  
under development by NASA's Marshall Space F l i g h t  Center, 
i s  t o  t e s t  t he  vehic le .  On the las t  f o u r  of the Sa turn  
C - 1  f l i gh t s ,  as a secondary mission, early b o i l e r p l a t e  
models of the Apollo spacec ra f t  may be placed i n  earth 
o r b i t .  It has been determined that a two-stage Sa turn  
C - 1  w i l l  be  able t o  accomplish t h e  Apollo earth o r b i t a l  
mission. 

The payload c a p a b i l i t y  f o r  a two-stage Sa turn  C-1 
w i l l  be about 20,000 pounds i n  low e a r t h  o r b i t  -- 
approximately t h e  same as t h e  o r i g i n a l  three-stage 
configurat ion.  

T h i s  is  because of two r ecen t  modif icat ions i n  t h e  

1. The increased  t h r u s t  of the second (S-IV)  s t age  

program : 

from 7O,OOO pounds t o  90,000 pounds by t h e  a d d i t i o n  of 
two engines (NASA Release No.  61-71, Apri l  7, 1961). 

2 ,  A planned inc rease  i n  the p r o p e l l a n t  capac i ty  of 
t h e  boos te r  (S-I) beginning w i t h  the seventh f l i g h t  of t he  
c-1. 

The p resen t  schedule c a l l s  for the  first t h r e e  C - 1  
veh ic l e s  t o  c o n s i s t  of l i v e  boos te r  s t ages  w i t h  dummy 
second and t h i r d  s t ages .  The next  three veh ic l e s  w i l l  
inc lude  only two s t a g e s  -- both l i v e  -- S-I  and S-IV.  



. .  

I n  t h e  seventh through the t e n t h  f l i g h t s ,  which w i l l  
launch the t e s t  Apollo models, the S-I and S - I V  stages w i l l  
be  l i v e  but  t h e  vehic le  w i l l  be shortened t o  about 150 
fee t  because of a s h o r t e r  instrument compartment-payload 
adapter  s e c t i o n .  

Also i n  the seventh through t e n t h  f l i gh t s ,  the 
tankage of the S-I  stage w i l l  be lengthened from 50 t o  
56 f e e t ,  i nc reas ing  burning time by adding some 100,000 
pounds of p rope l l an t  f o r  a t o t a l  of 850,000 pounds. These 
f l i g h t s  a l s o  w i l l  be the f i rs t  t o  use  H-1 engines rated 
a t  t h e i r  f u l l  t h r u s t  of 188,000 pounds each. 

Because of t h e i r  s h o r t e r  length,  these C-1's w i l l  
have aerodynamic f i n s  a t t ached  t o  t h e  b o o s t e r ' s  t a i l  
s e c t i o n  f o r  increased  s t a b i l i t y  and con t ro l .  

The o r i g i n a l  t h i r d  s t a g e  (S-V) w i l l  no t  be used u n t i l  
la ter  i n  t h e  C-1 program and f o r  some f l i g h t s  of the 
advanced Saturn C-2 conf igura t ion .  

While no major S-V stage development program i s  
c a l l e d  f o r  under t h i s  ten-vehicle  plan,  a limited 
engineer ing e f f o r t  w i l l  continue t o  adapt the Centaur 
stage f o r  the l a t e r  C-1 and C-2 f l i g h t s .  S-V i s  being 
developed by t h e  Astronaut ics  Divis ion of General 
Dynamics Corp. It is  powered by two LR-115 P r a t t  and 
Whitney engines of 15,000 pounds t h r u s t  each. 
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J o i n t  Release of National Aeronautics 
and Space Administration and Atomic 
Energy Commission. 

AEC-NASA ANNOUNCE PLANS FOR KIWI-B REACTOR TEST 
AT NEVADA TEST SITE 

The Atomic Energy Commission and t h e  National Aeronautics 
and Space Administration have announced tha t  the  f i r s t  o f  a 
series of K i w i - B  experimental  r e a c t o r s  i s  scheduled t o  be 
ground t e s t e d  i n  the  f a l l  a t  the Commission's Nevada Test  
S i t e ,  T h i s  t e s t  w i l l  mark the  s tar t  of a new acce le ra t ed  
t e s t i n g  phase i n  the nuc lear  rocke t  propuls ion program 
known as P ro jec t  Rover. F a c i l i t i e s  now under cons t ruc t ion  
i n  t h e  Jackass Flats  area of the Nevada T e s t  S i t e  w i l l  
permit power runs approximately every two months during 1962. 

The Nuclear Rocket program i s  a j o i n t  e f f o r t  of t he  
Atomic Energy Commission and t h e  National Aeronautics and 
Space Administration. The Los Alamos S c i e n t i f i c  Laboratory,  
operated f o r  the Commission by t h e  Universi ty  of Cal i forn ia ,  
i s  respons ib ie  f o r  developing the K i w i  r e a c t o r s .  An 
i n d u s t r i a l  con t r ac to r  i s  i n  t h e  process  of being s e l e c t e d  
t o  design and develop a nuc lear  rocke t  engine (NERVA) 
us ing  the  technology developed by Los Alamos. The promise 
of such systems was displayed by ground tests of t h e  K i w i - A  
s e r i e s  of r e a c t o r s  i n  1959 and 1960. 

The f i rs t  experimental  r e a c t o r  system i n  the  program, 
designated K i w i - A ,  underwent a power run a t  the t e s t  s i t e  
i n  t h e  summer of 1959, and two similar devices,  K i w i - A  
Pr ime and K i w i - A 3 ,  were t e s t e d  i n  1960. A l l  the  devices 
were run a t  design r e a c t o r  power l e v e l s  t o  hea t  t he  gaseous 
hydrogen flowing through the  r e a c t o r  cores .  

Hydrogen has been selected as the p rope l l an t  t o  be 
used i n  f u t u r e  nuclear-powered rockets  i n  t h e  U . S .  program. 

The r e a c t o r  which i s  t e n t a t i v e l y  scheduled f o r  t e s t i n g  
i n  October i s  cal led K i w i - B 1 .  It w i l l  be operated -- using 
gaseous hydrogen as a p rope l l an t  -- a t  a t e s t  c e l l  i n  t h e  



Jackass  F l a t s  area of t h e  Nevada Test S i t e .  A t e s t  of a 
similar r e a c t o r ,  pumping l i q u i d  hydrogen i n t o  the r e a c t o r  
system f o r  t h e  f i r s t  time, i s  expected t o  be he ld  e a r l y  
i n  1962. 

To make t h e  acce le ra t ed  t e s t  program poss ib l e ,  a number 
of cons t ruc t ion  p r o j e c t s ,  under the t e c h n i c a l  d i r e c t i o n  
of the Los Alamos S c i e n t i f i c  Laboratory, now under way or 
pro jec t ed  i n  t h e  Rover T e s t  a r e a  i n  Nevada, w i l l  provide 
greater c a p a b i l i t y  for ground experiments wi th  r e a c t o r  
systems. The p re sen t  t e s t  c e l l  i s  being modified t o  
permit use of l i q u i d  hydrogen; another  t e s t  c e l l  i s  
under cons t ruc t ion ;  a t h i r d ,  an engine t e s t  s tand,  i s  

being expanded. 

i n  the  engineer ing and con t r ac t  l e t t i n  s t a g e ;  and the  
Maintenance, Assembly and Disassembly MAD) Building i s  
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SATURN LAUNCH COMPLEX 34 

Construction has been completed on a massive rocket  
launching s i t e  a t  Cape Canaveral from which e a r l y  Sa turn  
space veh ic l e s  w i l l  be f i r e d .  It i s  the  l a r g e s t  known 
rocket  launching s i t e  i n  the  world, and the  f i rs t  such 
base b u i l t  e s p e c i a l l y  f o r  t he  peacefu l  exp lo ra t ion  of space.  

FrJom t h i s  s i t e  t he  f i r s t  Sa turn  heavy space vehic le  
w i l l  be f i r e d  i n  an experimental  f l i g h t  t o  t e s t  the boos te r  
propuls ion system l a t e r  t h i s  year .  This  w i l l  be the beginning 
of a s e r i e s  of l a r g e  rocket  t e s t  f l i g h t s  which i s  expected 
t o  lead ,  by 1965, t o  t h e  launching of tons  of instruments  
t o  the  moon and Mars, and e a r l y  vers ions  of t he  three-man 
Apollo spacec ra f t  which w i l l  u l t i m a t e l y  be used f o r  manned 
l u n a r  landings.  

The f a c i l i t y ,  known t e c h n i c a l l y  as launch Complex 34, 
w i l l  be turned over t o  t h e  National Aeronautics and Space 
Administration by the  Army Corps of Engineers on June 5. 
The turnover  ceremony w i l l  s i g n a l  t h e  end of a two-year 
cons t ruc t ion  program i n  which some of t h e  n a t i o n ' s  top  
cons t ruc t ion  des igners  and craftsmen have been teamed. 

Cost of the f a c i l i t y  i s  about $43 m i l l i o n .  

Among those tak ing  p a r t  i n  t h e  turnover  of dedica t ion  
program w i l l  be L t .  Gen. Walter K. Wilson, Chief of t h e  
Engineer Corps, and D r .  Kurt H. Debus, head of t h e  NASA 
Launch Operations Direc tora te ,  a pa r t  of t h e  George C .  
Marshall Space F l i g h t  Center a t  Huntsv i l le ,  A l a . ,  which 
i s  developing the  Saturn.  Dr. Debus w i l l  d i r e c t  t h e  
i n s t a l l a t i o n  of equipment during t h e  next  s e v e r a l  months 
i n  p repa ra t ion  f o r  t h e  launchings which h i s  organiza t ion  
w i l l  conduct. 

The LOD drew up t h e  gene ra l  b l u e p r i n t s  from which the  
f a c i l i t y  was constructed.  The Army Engineers were i n  
charge of producing d e t a i l e d  design, awarding c o n t r a c t s  
and superv is ing  cons t ruc t ion .  
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Although unintended, the word "Complex" i s  a f o r t u n a t e  
name f o r  t he  f a c i l i t y .  It i s  complex, and b i g :  

--A 45-acre i n s t a l l a t i o n ,  dominated by a movable 
s t r u c t u r e  310 f e e t  high and containing 2,800 tons of s t e e l .  

--A blockhouse with walls 12- fee t  t h i ck ,  having a s t e e l  
door two f e e t  t h i c k  which weighs 23 tons .  

- -E f f i c i en t  f u e l  and l i q u i d  oxygen s to rage  f a c i l i t i e s  
which a r e  capable of pumping 750,000 pounds of  f l u i d  i n t o  
t h e  b i g  boos t e r  i n  l e s s  than an hour. 

--A launching pedes t a l  foundation r e in fo rced  by 4,400 
cubic yards of concrete  and 580 tons of s t e e l .  

--A t o t a l  of one hundred m i l l i o n  pounds of concrete 
used i n  cons t ruc t ion .  

- -A unique automatic ground con t ro l  s t a t i o n ,  a roam 
38 and 215 f e e t  long, l oca t ed  beneath the  concrete  and s t e e l  
launching pad. 

\ 
When the  f i r s t  Sa turn  boos te rs  a r r i v e  a t  Cape Canaveral, 

they w i l l  be taken d i r e c t l y  t o  launch Complex 34 where they 
w i l l  be e rec t ed  v e r t i c a l l y  on the  launch pedes t a l  i n  pre-  
p a r a t i o n  f o r  the  mating w i t h  upper s t a g e s .  Each rocket  w i l l  
spend s e v e r a l  weeks a t  t he  complex u n t i l  a long s e r i e s  of 
checkouts and v e r i f i c a t i o n s  has been completed. Unlike many 
smal le r  rocke ts ,  t hese  i n i t i a l  p r e f l i g h t  t e s t s  w i l l  be made 
e n t i r e l y  a t  t h e  launch a rea ,  i n s t e a d  of i n  a nearby hangar -- 
which w i l l  be constructed i n  the  near  f u t u r e  t o  support  
l a t e r  Saturn veh ic l e s .  

The Sa turn  C - 1  veh ic l e  i s  t o  be launched from t h i s  
complex. It w i l l  be a two- and sometimes three-s tage  
rocke t ,  depending on t h e  mission, measuring 21% f ee t  a t  
the  base and s tanding some 160 f e e t  i n  he igh t .  
off weight w i l l  be about one m i l l i o n  pounds. The boos te r ,  
o r  f i rs t  s tage ,  w i l l  develop 1.5 m i l l i o n  pounds of t h r u s t ,  
about four  t i m e s  g r e a t e r  than any vehic le  y e t  f i r e d  by t h e  
U.S. A second-generation rocket ,  -- c a l l e d  Saturn C-2 ,  
w i l l  have considerably more power and w i l l  be a b l e  t o  
more than double t h e  20,000-pound e a r t h - o r b i t a l  c a p a b i l i t y  
of t he  C-1. Some l a t e r  C - 1 ' s  and the  C - 2  w i l l  be launched 
from another  launch Complex (37), loca ted  nearby, which i s  
now i n  t h e  f i n a l  design s t ages ,  i n i t i a l  phases of launch 
Complex 37 cons t ruc t ion  w i l l  b e  s t a r t e d  l a t e r  t h i s  year. 

The l i f t -  

Following a r e  s a l i e n t  f e a t u r e s  of t he  major elements 
of launch Complex 34 -- 
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Service s t r u c t u r e  - The s e r v i c e  s t r u c t u r e  i s  310 f e e t  
t a l l .  It has twin l e g s  measuring 70 f e e t  (by) 37 f e e t  wide 
a t  t he  base. The cen te r  opening, i n  which the  rocke t  w i l l  
be s i t u a t e d  during checkout, i s  56 f e e t  wide, Each of t he  
legs  contains  a two-f loor  bu i ld ing  which houses the  
s t r u c t u r e ' s  opera t ing  equipment and rocket  checkout 

of which i s  s t e e l .  Cost of t h e  tower was about $4,000,000. 
apparatus. The structure weighs 2,800 tons, 1,700 tons 

The s t r u c t u r e  provides a means of e r e c t i n g  t h e  rocket  
on the  launch pedes t a l .  It has a br idge crane of 60-ton 
capaci ty ,  w i t h  two indiv idua l ly-opera ted  hooks having 
c a p a c i t i e s  of 60 and 40 tons.  
s e r v i c i n g  the  rocket ,  the  s t r u c t u r e  has a work deck a t  t he  
27-foot l e v e l  ( a t  t h e  base of t h e  boos te r )  p lus  seven f i x e d  
platforms a t  var ious e l eva t ions .  There a r e  a l s o  f i v e  
movable, h o r i z o n t a l l y - r e t r a c t i n g  platforms which can be 
ad jus t ed  t o  embrace the  veh ic l e  a t  any des i r ed  l e v e l .  

For checking out  and 

$a id  t o  be t h e  world 's  l a r g e s t  movable wheeled 
s t r u c t u r e ,  t h e  tower i s  mounted on two pairs  of s tandard-  
guage r a i l r o a d  t r acks .  There a r e  fou r  ca r r i ages ,  each 
w i t h  12 36-inch diameter wheels. 
which d r i v e  the  carriages are powered by a 400 k i l o w a t t  
d i e s e l  genera tor  i n s t a l l e d  i n  t h e  s t r u c t u r e .  The tower 
can be con t ro l l ed  by a s i n g l e  opera tor ,  s i t u a t e d  i n  a cab 
a t  t h e  27-fOOt l e v e l .  
t o  40 f e e t  p e r  minute. 

Four 100 horsepower motors  

It i s  capable of  moving from 1; 

Supporting t h e  p a r a l l e l  s e t s  of r a i l s  a r e  two mammo'th 
s t e e l  beams, e i g h t  f e e t  deep, 10 f e e t  wide and 538 f e e t  
long. The e n t i r e  launch pad and s e r v i c e  s t r u c t u r e  a rea  
was compacted t o  a depth of 28 f e e t  by the  "vibro-floatab2on" 
technique. Nearly 7,000 cubic yards of b a c k f i l l  material 
was used; t h e  r e s u l t  was a r e l a t i v e  dens i ty  of 80 p e r  cent  
i n  t h e  foundation a r e a .  

Af te r  t h e  checkout of the rocke t  i s  completed, t h e  
s e r v i c e  s t r u c t u r e  w i l l  be moved t o  a paved parking a r e a  -- 
t h e  p o s i t i o n  i t  occupies a t  launch -- some 600 f e e t  away, 
During movement , a hydraul ica l ly-opera ted  beam between 
t h e  c a r r i a g e s  and t h e  tower support  p o i n t s  equal izes  t h e  
load among t h e  c a r r i a g e s  p r e c i s e l y .  The hydraul ic  cy l inde r s  
are then used t o  jack  the tower up t o  e f f e c t  the  tie-down 
or anchor arrangement -- t he  2,800-ton s t r u c t u r e  i s  l i f t e d  
two inches.  The tower i s  anchored a t  s t e e l  p i e r s  by huge 
wedges, hydrau l i ca l ly  dr iven,  t o  enable i t  t o  withstand 
hur r icane  winds of up t o  125 mi les  per hour. 

Control bu i ld ing  - The Sa turn  con t ro l  bu i ld ing  i s  
very similar t o  the blockhouses b u i l t  a t  Canaveral f o r  
Ti tah and Atlas missiles. It has 12,500 f e e t  of p ro tec t ed  
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f l o o r  space on two l e v e l s ,  and an a d d i t i o n a l  2,150 square 
f e e t  of unprotected space i n  an equipment room which w i l l  
no t  be occupied during launchings.  It i s  a c i r c u l a r ,  
domed bui ld ing  156 f e e t  i n  diameter, w i t h  c e i l i n g  26 f e e t  
from t h e  f l o o r .  The i n n e r  dome o r  i g l o o  i s  of r e in fo rced  
concrete,  f i v e  f e e t  t h i c k .  

On top of t h i s  i s  an e a r t h f i l l  which v a r i e s  from 
seven f e e t  i n  the  cen te r  t o  1 4  f e e t  a t  t h e  edges. The 
f i n a l  l a y e r  i s  f o u r  inches of gunned concrete .  For b l a s t  
d e f l e c t i o n  purposes, t h e r e  i s  a s lope  o f  35 degrees from 
the  top.  The main entrance door, of s t e e l  and concrete ,  
weighs 23 tons.  The bu i ld ing  i s  designed t o  withstand 
311,000 pounds of pressure  p e r  square f o o t ,  There a r e  
two a l t e r n a t e  means of e x i t  i n  emergencies, 42-inch 
concrete  p ipes  whose primary purpose i s  f o r  a i r  in t ake .  
These terminate  i n  a shed 300 f e e t  f rom t h e  bui ld ing .  

The f i rs t  f l o o r  of t h e  bu i ld ing  i s  t o  be used by 
boos ter  and upper stages con t r ac to r  personnel  involved i n  
t r ack ing  and te lemet ry  opera t ions .  Technical and bu i ld ing  
u t i l i t i e s ,  r e s t  -rooms, e t c . ,  are a l s o  loca ted  t h e r e .  

On the  second f l o o r ,  t h e  main f i r i n g  opera t ion  w i l l  
be loca t ed .  Equipment inc ludes  f i r i n g  console, t e s t  
superv is ion  and conductor consoles and var ious monitoring 
and recordilngapaneks. A small observat ion room i s  separa ted  
by glass from t h e  opera t ing  area. Prelaunch a c t i v i t i e s  
i n  the  a r e a  can be viewed from an observat ion balcony 
on t o p  of t h e  con t ro l  bu i ld ing .  

Launch Pad: The launch pad i s  320 f e e t  i n  diameter.  
It i s  constructed of r e in fo rced  concrete  e ight  inches 
t h i c k .  A s  i nd ica t ed  e a r l i e r ,  s p e c i a l  foundations have 
been provided f o r  the s e r v i c e  s t r u c t u r e  and t h e  launch 
pedes t a l ,  t h e  two areas of t h e  pad where t h e r e  i s  g r e a t  
s t r e s s .  I n  t h e  v i c i n i t y  of t h e  flame d e f l e c t o r ,  the pad 
i s  paved w i t h  r e f r a c t o r y  b r i c k  t o  p r o t e c t  it from hea t .  
The pad has a per imeter  flume f o r  tak ing  away su r face  
water, and poss ib l e  p rope l l an t  s p i l l a g e .  

Pedes ta l :  I n  t h e  cen te r  of t h e  launch pad i s  the  
pedes t a l  from which t h e  Sa turn  w i l l  be f i r e d .  It i s  a 
s t r u c t u r e  42 f e e t  square and 27 f e e t  h igh .  The pedes t a l  
foundation contains  4,400 cubic yards of concrete  and 
580 tons of s teel .  The foundation i s  160 f e e t  by 106 
f e e t ,  with depth varying from e i g h t  f e e t  a t  t h e  cen te r  
t o  f o u r  f e e t  a t  the  edges. The t o p  of t h i s  foundat ion i s  
93 f e e t  below t h e  su r face  of t he  pad. 
between t h e  foundation and t h e  su r face  of t h e  pad allows 
f o r  t h e  passage of var ious u t i l i t y ,  h igh  pressure  gas 
and f u e l  l i n e s .  

The e a r t h f i l l  
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Rising from t h e  foundation and extending t o  27 f e e t  
about t he  pad a r e  fou r  concrete  and s t e e l  columns, seven 
f e e t  and f o u r  inches square.  To these  columns a r e  a t tached  
the  bear ing  r i n g  and anchor b o l t s  f o r  t h e  rocke t  suppor t  
arms. The columns a r e  p r o t e c t e d  from the  rocke t ' s  b las t  
by i n s u l a t e d  s t e e l  l i n e  p l a t e s .  

Bolted t o  t h e  r i n g  a t  the  top  o f  t he  pedes t a l  a r e  
e i g h t  arms. Four of t hese  a r e  used s o l e l y  t o  support  the 
weight of t he  rocket ,  whi le  t h e  o the r  fou r  both support  
t h e  rocket  and r e s t r a i n  i t  from l i f t o f f  u n t i l  t h e  proper  
burning condi t ion has been achieved by a l l  e i g h t  Saturn 
engines.  These arms are f a b r i c a t e d  of s t e e l  and a r e  
au tomat ica l ly  con t ro l l ed  during t h e  launch sequence. 

Def lec tor :  Beneath the  launch pedes t a l  i s  a r a i l -  
mounted flame d e f l e c t o r .  T h i s  120,000-pound- s t e e l  s t r u c t u r e  
d i v e r t s  t h e  5,000-degree F. j e t  stream i n  two, opposi te  
ho r i zon ta l  d i r e c t i o n s .  The d e f l e c t o r  i s  20 f e e t  high and 
50 f e e t  1ong; the d e f l e c t i o n  angle  beneath the  engines i s  
60 degrees.  While not  i n  use,  t he  d e f l e c t o r  i s  parked 
on r a i l s  away from t h e  pedes t a l .  A spare d e f l e c t o r  i s  
parked on t h e  oppos i te  s ide  of t h e  pedes t a l .  

Umbilical Tower: Adjacent t o  t he  launch pedestal i s  
the  umbi l ica l  tower, the main func t ion  of which i s  to 
provide e l e c t r i c a l  and pneumatic l i n e s  t o  t h e  rocke t .  At 
presen t  t h e  Complex 34 tower i s  only 27 f e e t  t a l l .  It 
w i l l  be increased  i n  he ight  as l i v e  upper stages are 
added t o  the rocke t .  The tower i s  24 f e e t  square a t  t h e  
base.  (It can be increased  t o  about 275 f e e t  i n  h e i g h t . )  
There i s  a s t e e l  b r idge  and a cableway connecting t h e  
umbi l ica l  tower t o  t h e  launch pedes t a l .  

Automatic Ground Control S t a t i o n :  There i s  a room, 
known as t h e  automatic around con t ro l  s t a t i o n ,  immediately 
beneath a major portion-of t h e  launching pad: It extends- 
from t h e  west edge of t h e  pad eastward toward t h e  con t ro l  
bu i ld ing ,  avoiding the launch pedes t a l  a r ea .  The room i s  
215 f e e t  long and 38 f e e t  wide, c e i l i n g  he ight  i s  9 f e e t .  
It serves  as a d i s t r i b u t i o n  p o i n t  f o r  a l l  measuring and 
checkout equipment, power, and high-pressure gas .  Included 
i s  a genera tor  room which provides  DC and AC power. The 
room i s  not  occupied during launching. 

A tunnel  f o r  personnel ,  and f o r  passage of a dozen 
racks  of cables ,  extends from t he  AGCS t o  t h e  o t h e r  s i d e  
of t h e  pad. The cables  are then fed  i n t o  a roofed cableway 
which leads t o  the con t ro l  bu i ld ing .  
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Fuel S s t e m :  RP-1 f u e l  (kerosene) i s  provided t o  t h e  
boos te r  + rom two above-ground tanks  loca ted  about 950 fee t  
from the  launch pedestal .  The tanks are 15 f e e t  i n  diameter 
and have a capac i ty  of 30,000 ga l lons  each. A retai 'ning wall 
i s  provided, along w i t h  revetments t o  r e t a i n  the f u e l  should 
a tank rupture .  An e ight - inch  f u e l  l i n e  leads t o  t h e  rocke t .  
There are two 1,000-gallon-per-minute pumps. Fuel i s  
brought i n t o  the  f a c i l i t y  by t ruck  t r a n s p o r t e r s ,  t h r e e  of 
which can unload a t  the same time. Unlike many o t h e r  
f u e l i n g  operat ions,  t h i s  one i s  completely automatic, 
being operated from t h e  con t ro l  bu i ld ing  f u e l  loading 
panels .  Normally, t h e  boos te r  w i l l  be  fue l ed  i n  about 
40 minutes, although it  could be accomplished i n  about 
half  that  time. 

A f a c i l i t y  f o r  l i q u i d  hydrogen, t h e  high-energy f u e l  
t o  be used i n  Saturn upper s t age ,  i s  t o  be ready by the  
t i m e  t h e  l i v e  upper s t a g e s  are phased i n t o  the  program. 

Liquid Oxygen System: There are two l i q u i d  oxygen 
(LOX) s to rage  tanks some 650 f e e t  from t h e  launch pedes ta l ,  
wel l  removed from t h e  f u e l  f a c i l i t y .  The main vesse l  i s  
an above-ground sphere, w i t h  an ou t s ide  diameter of 43 
fee t .  The tank i s  surrounded by  f o u r  f e e t  of "per l i te"  
a mineral  i n s u l a t i n g  powder, which con t ro l s  t h e  evaporat ion 
loss  of less than half of one per cent  p e r  day. An ear th  
revetment p r o t e c t s  the LOX f a c i l i t y  on the s i d e  of t h e  
launch area. A s ix- inch  l i n e  feeds  t h e  rocket ,  a t  a flow 
r a t e  of up t o  2,500 ga l lons  per minute, Normally about 
4 0  minutes w i l l  be requi red  t o  f i l l  the Sa turn  b o o s t e r ' s  
f i v e  LOX tanks, which hold an es t imated  seven tank ca r s  
loads .  It can be done i n  much l e s s  t i m e .  The main LOX 
conta iner  opera tes  under about 20 p s i  (pounds of pressure  
p e r  square inch . )  

A small l i q u i d  oxygen tank i s  used f o r  rep len ish ing  
the  oxygen which b o i l s  o f f  during the  l a t t e r  stages of 
launch p repa ra t ion .  It i s  a 13,000-gallon capac i ty  tank, 
12 f e e t  i n  diameter by 25 f e e t  i n  length ,  l oca t ed  near  
t h e  main tank. Vacuum i n s u l a t i o n  a s su res  the same low 
evaporat ion loss. A three- inch l i n e ,  under 200 p s i ,  l eads  
t o  t h e  boos te r .  

The same LOX f a c i l i t y  w i l l  be used i n  providing 
ox id ize r  f o r  t h e  upper s t a g e s  of Saturn l a t e r  i n  t h e  program. 

- 6 -  
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High Pressure  Gas F a c i l i t y :  There are several uses of 
gaseous n i t rogen  and helium i n  t h e  p repa ra t ion  and f i r i n g  
of t he  Saturn.  A high pressure  gas f a c i l i t y  i s  loca ted  
about 1,100 f e e t  from the  launch pad and 200 f e e t  from 
t h e  con t ro l  bu i ld ing .  

ves se l s  d iv ided  i n t o  two groups. Four vessels  conta in  
helium used f o r  bubbling the LOX tanks of t h e  boos te r  t o  
keep t h e  LOX from forming s t ra ta  of d i f f e r e n t  temperatures.  
Thirty-two tanks contain n i t rogen  which i s  used f o r  purging 
f u e l  and LOX l i n e s ,  engine and instrument compartments, f o r  
a i r  bear ings and f o r  c e r t a i n  pressure-operated components 
such as valves .  All of these  tanks opera te  a t  6,000 p s i .  

There a r e  36 15$-cubic-feet (water volume) s to rage  

Other equipment inc ludes  two helium boos te r  compressor 
u n i t s ,  which take  helium from t ra i lers  and boosts  i t  t o  
t h e  des i r ed  p res su re  l e v e l ;  two t ra i lor-mounted converters  
t o  change l i q u i d  n i t rogen  t o  gaseous n i t rogen ,  each having 
a 1,000-gallon storage capac i ty .  

A t o t a l  of seven double e x t r a  heavy s t e e l  l i n e s  c a r r y  
the  ases t o  t h e  launch pad; they vary i n  s i z e  from 2$ 
t o  1-i;- incnes.  All gas d i s t r i b u t i o n  i s  made from t h e  
automatic ground c o n t r o l  s t a t i o n ,  remotely operated from 
the  con t ro l  bu i ld ing .  

5 

An a d d i t i o n a l  gas f a c i l i t y  i s  planned, ad jacen t  t o  
the  launch pad, which w i l l  provide 600 cubic f e e t  s to rage  
capac i ty  f o r  gaseous helium, t o  be used f o r  p re s su r i z ing  
boos te r  LOX tanks.  There w i l l  be  a t o t a l  of 27 vessels, 
16 inches by 23 f e e t .  

Skimming Basin: A skimming bas in  i s  loca ted  about 300 
fee t  from the  edge of t h e  pad on t h e  beach s i d e .  T h i s  
i s  a paved v a t  one-hundred and fou r  f e e t  by one-hundred 
and e ighty  f e e t  which i s  used f o r  t h e  sepa ra t ion  of water 
and f u e l  r e s u l t i n g  from s p i l l a g e ,  o r  f rom unloading 
boos te r  f u e l .  

Water System - A water system has been i n s t a l l e d  on 
the  pad and throughout t h e  s e r v i c e  s t r u c t u r e ,  p r imar i ly  as 
a s a f e t y  measure. Water i s  available a t  a l l  work l e v e l s  
on the tower f o r  f i r e  p r o t e c t i o n .  There i s  a "pad f l u s h "  
system t o  wash away s p i l l e d  f u e l .  A t  t h e  launch pedes t a l  
t h e r e  i s  a quenching system f o r  use  i n  case f i r e  occurs 
a c c i d e n t a l l y  i n  t h e  " b o a t t a i l "  o r  engine compartment. 
This system i s  also used t o  prevent  back-flame from 
en te r ing  the engine compartment i n  case t h e  engines a r e  
cut-off  immediately a f t e r  i g n i t i o n  and before  l i f t o f f .  
Four 3,500-gallon-per-minute nozzles  a r e  being i n s t a l l e d  
a t  the pad surrounding t h e  rocke t  a t  about 100 fee t  
d is tance ,  as a gene ra l  f i r e  p r o t e c t i o n  measure. 
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Operating Support Building: On the opposite side of the 
control building from the launch area, an operations 
support building is under construction. This building 
contains about 30,000 square feet of floor space, and will 
be used f o r  general shop and engineering activities, and 
spare parts storage. 

Communication System: A voice communications system is 
being installed by the launch operations directorate. The 
system is designed for clear, reliable voice transmission 
regardless of high noise environment. The system will 
consist of up t o  200 stations scattered throughout the 
45-acre installation. 

PART1 CIPANTS 

Construction of the Saturn Complex was accomplished 
under the direction of the Jacksonville (Fla.) district of 
the U . S .  Amy Corps of Engineers. The project engineer 
was Capt. Frederick F. Irving. Donald E. Eppert, 
Canaveral area engineer, served as overall engineer 
corps coordinator. 

Within the launch operations directorate, the launch 
facilities and support equipment office, Huntsville, headed 
by Theodor Poppel, was in charge of the project. R. P. 
Dodd heads the launch facility design group of LOD at 
Cape Canaveral, a segment of Poppels office. 

\ 

Hundreds of firms were involved in construction as 
prime contractor, subcontractor or supplier. 

Diversified Builders, Inc,, Montebello, Calif,, was 
the prime contractor on the control building. This work 
began June 8, 1959, the first element of the complex 
to be built. 

The Kaiser Steel Co. was the prime contractor on the 
service structure. 

The Henry C. Beck Co. of Palm Beach, Fla., built the 
launch pad, pedestal, high-pressure gas and propellant 
facilities, and other facilities and roads in the area. 

The Complex was designed by Maurice Connell and Associa- 
tes, Miami, with the Kaiser Steel Co. doing the final design 
of the service structure. 

Overall NASA headquarters planning and coordination is 
exercised by the Office of Launch Vehicle Programs. 
Gen. Don R. Ostrander is Director and Samuel Snyder is 
Assistant Director for Launch Operations. Richard B. 
Canright is Saturn Program Manager. 

Maj. 
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FOR RELEASE: IMMEDIATE 
June 7,  1961 

Release NO. 61- 120 

NASA ADMINISTRATOR REALIGNS HEADQUARTERS FUNCTIONS 

Organizational and functional changes designed to streamline 
operations within the National Aeronautics and Space Administration 
headquarters have been made by James E. Webb, Administrator. 

Under the new plan, the Office of Programs is established 
in the Office of the Associate Administrator to bring together 
bchnical and budgetary review and evaluation in a single office. 

D. D. Wyatt was named Director of the Office of Programs. 
He will assist the Associate Administrator, Dr. Robert C .  
Seamans, Jr., in carrying out his agency-wide program manage- 
ment responsibilities. Wyatt was former Assistant Director in 
the Office of Space Flight Programs. 

The Office of Business Administration, headed by Albert F. 
Siepert, Director, has been redesignated the Office of Adminis- 
tration. 
Administrator and t o  perform its previous functions. It will 
serve as an administrative staff resource for both NASA general 
management and the technical program offices. 

T h i s  office w i l l  continue to report to the Associate 

The Office of Administration w i l l  also provide direction 
and assistance to NASA field installations in the performance 
of administrative functions. In addition it w i l l  direct activi- 
ties of the Western Operations Office, Santa Monica, California. 

of program budgeting and reprogramming, and f o r  the review and 
coordination of ProJect Development Plans, coordination of 
facilities planning and construction, and preparation of program 
reports. 

The Director of the Office of Programs w i l l  be in charge 

The Office of Reliability and Systems Analysis and the 
Office of Program Analysis and Control will be incorporated 
in the Office of Programs. 



In addition to Wyatt, the following appointments have been 
made in the Office of Programs: 

William A. Fleming, Assistant Director for Project Review; 
Thomas E. JenMns, Assistant Director for Management Reports; 
Ralph E. Ulmer, Assistant Director for Facilities; Donald Cadle, 
Resources Programing Officer; and Dr. Albert Kelley and Bernard 
Maggin, members of the staff of the Assistant Director for Project 
Review. 

- end - 
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FOR RELEASE: ?l4NEDIA'i1E 
RELEASE NO, 61-121 June 7, 1961 

J o i n t  Atomic Energy Commission and National Aeronautics and Space 
Administration News Release 

NUCLElAR ROCKET ENGINE CONTRACTOR SELECTED 
FOR COIWRACT NEC;COTUTIONS 

Glenn T. Seaborg, Chalxman of the  Atomic Energy Commission, 
and James E. Webb, Adminis t ra tor  of the National  Aeronautics and 
Space Administration, have announced p lans  t o  negot ia te  with an 
Lndus t r ia l  team f o r  a f i rs t  phase contract f o r  the development of 
t he  NERVA* nuc lear  rocket  engir'e. The team c o n s i s t s  of Aerojet  
General Corporation and WestXnghouse E l e c t r i c  Corporation. 

f leyojet  General Corporation arid Westinghouse E l e c t r i c  Corpo- 
r a t i o n  were two of @.e seven canpanias that submitted proposals  
t o  the  j o i n t  MC-NASA Space Nuc1ea.x- Propulslon Off ice  on April 3, 
1961, i n  response t o  the  iwi"a t iorz  f o r  praoposals i s sued  on 
February 2, 196i. 

L T W A  i s  p a r t  of Ppoject  H O V E R  -- a j o i n t  AEC-NASA prograni 
I LL:C 1' f o r  

r e a c t o r  t o  be used In NF2RVA w i l l  be a follow-on t o  prototype 
r e a c t o r s  under development a t  %he Los Alamos S c i e n t i f i c  
Laboratory. 
d i r e c t i o n  of M r .  kx-olfi- FLiger, manager o f  t he  J o i n t  AEC-NASA 
Space Nuclear Propulsion Off ice  ( S N ? O > ,  The NER'CTA con t r ac t  w i l l  
be adminis terad 

t h e  development of a w x l e a r  rocket  p??gpulsion system, 

All aspec t s  of the IIovEp, progimn ape under the 

and t e c h n i c a l P j  d i r e c t e d  by the S N P O .  

The f i rs t  phase cont rac t  will 5e f o r  six months, w i t h  con- 
tinua+,.ion beyond tha'c peyiod 3ased 03 an e v a h a t i o n  by the  
Government of perfo-u?nnnce ELrd requirements.  

Tke f i r s t  phase con t r ac t  w i l l  inc2xie  design of the  NERVA 
engine,  performance of work responsive t o  the needs of Los Alamos 
S c i e n t i f i c  Laboratory i n  the conduct of t he  K i w i - B  r e a c t o r  t e s t s ,  
p repara t ion  of a developmental plan and schedule of costs and 
work requi red  t o  meet a f e a s i b l e  f l i g h t  schedule da t e .  
and developmental work w i l l  a l s o  be involved i n  t h i s  f i rs t  phase. 

Research 

Other companies whlch submitted proposals  were: American 
Metai PrGducts Corporation, A n n  ArSor, Michigan; General E l e c t r i c  
Company; Pra%t & Whitney Divis ion,  United A i r c r a f t  Corporation; 
Rocketdyne Divis ion,  North American Aviation, Inc .  ; and Thioko1 

- E N D -  Chemical Corporation. 

*Nuclear Engine for Rocket Vehicle Applicat ion 
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RELEASE NO. 61-122 

PRESS CONFERENCE 

ON 

MEDICAL AND TECHNICAL RESULTS 

OF THE 

F I R S T  U. S. MANNED SUBORBITAL SPACE FLIGHT 

Washington, D. C .  
Tuesday, June 1961 

PRESENT : 

DR. HUGH L. DRYDEN, D e p u t y  Administrator, NASA; 
ROBERT R. GILRUTH, D i r e c t o r ,  Space Task G r o u p ,  NASA; 
WALTER C. WILLIAMS, A s s o c i a t e  D i r e c t o r ,  Space Task 

G r o u p ,  NASA; 
DR. LLOYD V, BERKNER, C h a i r m a n ,  Space Science B o a r d ,  

N a t i o n a l  A c a d e m y  of Sciences; 
DR. C ,  H. ROADMAN, Acting D i r e c t o r ,  NASA L i f e  

Sciences P r o g r a m s ;  
ALAN B. SHEPARD, Astronaut ;  and 
DONALD K, SLAYTON, Astronaut. 
LT, COL. JOHN POWERS, Public A f f a i r s  O f f i c e r ,  

Space Task Group, NASA. 
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POWERS: Ladies  and gentlemen of t h e  news media, 
I have gathered here on t h e  podium t h e  chairmen of the  
s e v e r a l  p a n e l s  who were p r e s e n t  here today and made t h e  
s e v e r a l  p r e s e n t a t i o n s .  I assume by t h i s  t i m e  you have 
a l l  picked up a copy of t h e  b l u e  book which was a v a i l a b l e  
i n  t h e  foye r .  

We have but  one ground r u l e  t h i s  a f te rnoon,  and 
t h a t  is t h a t  we would l i k e  to conf ine  our d i scuss ion  he re  
today t o  t h e  matters a t  hand, t h a t  is, t h e  matters of 
the p r e s e n t a t i o n  today. If we can c o n f i n e  i t  t o  tha t ,  
and i f  you a r e  prepared,  we a r e  q u i t e  ready t o  t r y  t o  
respond a t  t h i s  t i m e  t o  any q u e s t i o n s  t h a t  you might have. 

QUESTION: T h i s  is addressed t o  Mr. W i l l i a m s .  

What procedures  w i l l  r e c e i v e  less t i m e  -- maybe 
it is t o  Deke Slayton  -- which procedures  w i l l  r e c e i v e  
less time i n  t he  t r a i n i n g  process, and which g r e a t e r  
emphasi $3 

WILLIAMS: I t h i n k  both Slay ton  and Shepard 
made it q u i t e  c l e a r .  Obviously a l l  of our a s t r o n a u t s  
have been through the  t o t a l  curriculum, i f  you w i l l ,  and 
were a l l  p u l l e d  through the same knothole ,  t ha t  hole 
being shown t h i s  a f te rnoon.  However I am sure that in 
f u t u r e  f l i g h t s ,  the b a s i c  p re f l igh t  p r e p a r a t i o n  w e  talked 
abouk, which is f a m i l i a r i z a t i o n  with t h e  p a r t i c u l a r  
capsu le  they  a r e  going t o  f l y ,  the  procedures  t r a i n e r ,  
and f a m i l i a r i z a t i o n  with the p a r t i c u l a r  mission they  a r e  
going t o  f l y ,  t h e  mission profile,  I a m  s u r e  t h a t  these 
a r e  t h e  t h i n g s  which w i l l  r e c e i v e  t h e  most emphasis, 

QUESTION: Which w i l l  be e l imina ted ,  Mr. 
W i  1 liams? 

WILLIAMS: T h i s  is the  p o i n t  I tr ied to make. 

On t h i s  detailed t r a i n i n g ,  obviously they  a r e  

A l l  seven of these men have been through t h i s  
no t  going t o  go through desert s u r v i v a l ,  or t h i s  t y p e  of 
t h ing .  
t r a i n i n g .  I t  is 
now the  f i n a l  tun ing ,  you might c a l l  it, which w i l l  be 
l e a r n i n g  t h e i r  p a r t i c u l a r  s p a c e c r a f t ,  l e a r n i n g  t h e i r  
p a r t i c u l a r  f l i g h t  p l an ,  and e x e r c i s e  on the  procedures 
t r a i n e r  . 

They are up t o  a p o i n t  of r ead iness .  
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D o  e i t h e r  of t h e  a s t r o n a u t s  have anything t o  
add? 

Deke? 

SLAYTON: I t h i n k  you have covered i t  a l l .  

QUESTION: Shorty,  A 1  Shepard s a i d  a minute ago 
t h a t  he thought on l a t e r  f l i g h t s  t h e r e  ought t o  be a few 
less t h i n g s  t o  do. Has it been arranged t h a t  t h e r e  w i l l  
be a few less t h i n g s  t o  do, or d i f f e r e n t  t h i n g s  t o  do, 
and i f  so, what? 

WILLIAMS: Y e s ,  t h e r e  w i l l  be less t o  do. On 
t h i s  p a r t i c u l a r  f l i g h t ,  i f  you heard t h e  e a r l i e r  account 
of what was planned, a c t u a l l y  p r a c t i c a l l y  every second 
was accounted for. The f l i g h t  p l a n s  have been worked out .  
To be  q u i t e  honest I haven ' t  seen them myself so  I c a n ' t  
comment on them. I w i l l  say t h i s :  they  w i l l  be ,  again,  
p r imar i ly  i n  t h e  d i r e c t i o n  of t h e  success fu l  completion 
of t h e  mission, and then  whatever tes ts  can be made along 
t h e  way without compromising t h e  first ob jec t ive .  

QUESTION: H e  was quoted some t i m e  ago a s  
say ing  t h a t  he thought he ought t o  have more t i m e  t o  
look a t  what he is pass ing  over,  and so forth.. W i l l  t h a t  
be taken care of? 

WILLIAMS: I b e l i e v e  t h i s  is r i g h t ,  yes.  

QUESTION: Could you g i v e  u s  any more on t h i s ?  

WILLIAMS: Right now t h i s  is t h e  f l i g h t  p l an  
t h a t  t h e  p i l o t s  themselves have been working on. Would 
e i t h e r  of them care t o  comment. 

SLAYTON: I have seen t h e  f l i g h t  p lan ,  I am 
not  i n  p o s i t i o n  t o  comment on it  a t  t h i s  t i m e  i n  any 
d e t a i l .  I t  is still i n  t h e  p rocess  of being passed 
around. 

What I s a i d  was t h a t  t h e  f l i g h t  p l an  has  been 
pre-pr in ted  and i t  is i n  t h e  p rocess  of being coordinated 
throughout t h e  Space Task Group a t  t h e  p re sen t  t i m e ,  I 
saw it  f o r  t h e  f i r s t  t i m e  yesterday.  I d o n ' t  t h i n k  t h a t  
w e  a r e  i n  a p o s i t i o n  t o  d i s c u s s  what i t  c o n s i s t s  of a t  
t h i s  t i m e  because it is  n o t  our f i n a l  f l i g h t  plan.  
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QUESTION: For suborbital  f l i g h t .  

WILLIAMS : Aff i rmat ive ,  

QUESTION: I would l i k e  t o  ask whether Alan 
Shepard had d i f f i c u l t y  hear ing  t h e  ground, hear ing  
CWCOM a t  t h e  t i m e  t h a t  t h e  booster passed through t h i s  
t r a n s o n i c  r eg ion  of maximum v i b r a t i o n ,  

POWERS: Alan, do you c a r e  t o  comment on 
whether you had any d i f f i c u l t y  hearfng a s  you passed 
through t h i s  t r a n s o n i c  a rea?  

SHEPARD: The ques t ion  was wi th  respect to 
r a d i o  r ecep t ion  dur ing  the  t r a n s o n i c  phase. We had no 
t r o u b l e  a t  a l l  hear ing  dur ing  t h a t  period. The r equ i r e -  
ment t o  change the r e c e i v e r  volume level was not 
apparent ,  a s  it was n o t  apparent dur ing  the  period 
immediately after l i f t -of f  when w e  had a lot  of ambient 
no i se  from the  booster, 

I was not  r equ i r ed  to change the volume l e v e l  
of t h e  r e c e i v e r  a t  any t i m e .  The v i b r a t i o n  which was 
described d id  not  interfere wi th  i t  a t  a l l .  

QUESTION: If yau could no t  have seen  an aber.t:" 
l i g h t  on your pane l ,  you could  still have heard the 
command from t h e  ground dur ing  t h i s  period when you could 
not  see the ins t rumen t s  very well? 

SHEPARD: That is correct, yes ,  I could a l s o  
have seen  the  l i g h t  itself. 
thfs again, we are t a l k i n g  about t he  t r a n s o n i c  period 
and we a r e  t a l k i n g  about the  v i b r a t i o n  as a r e s u l t  of 
a i r  9 low a t  max-q. 

The p o i n t  here, l e t  m e  make 

Maybe you weren ' t  here for the  f i l m ,  bu t  dur ing  
t h a t  period I r epor t ed  a t  1 p l u s  13 or 1 p l u s  18 t h a t  the 
cabin  p re s su re  was s e a l i n g ,  which meant t h a t  I could r ead  
a gauge about  this size with a l i t t l e  needle  on i t  5 , s  
psi. So t h e  v i b r a t i o n  t h a t  was reported c e r t a i n l y  wasn ' t  
of any g r e a t  magnitude. We don ' t  cons ider  it t o  be a 
problem and we would l i k e  you to keep it i n  t h a t  contex t .  

QUESTION: Can w e  pursue t h i s  a moment? 

One of t h e  papers  s a i d  t h a t  you cou ldn ' t  see 
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t h e  instrument  pane l  a t  a l l  for 15 seconds. 

SHEPARD: That was out  of con tex t ;  I am so r ry .  

QUESTION: How long was it, A 1 3  

SHEPARD: The period of v i b r a t i o n  las ted  
approximately 15 seconds. I t  v a r i e d  i n  i n t e n s i t y .  I t  
d i d  not  vary  i n  frequency. The t r ansmiss ions  were made 
dur ing  t h a t  period; observa t ions  were made dur ing  t h a t  
per iod.  We don ' t  cons ider  it a problem a t  a l l  from t he  
p i l o t ' s  s tandpoin t .  The problem w i t h  respect t o  t h e  a i r  
flow we feel we have adequately changed. 
adequately demonstrated the u s e  of t h e  redesigned clamp 
r i n g  f a i r i n g  on the  shot  from Wallops I s l a n d  pr ior  t o  my 
f l i g h t .  I n  other words w e  don ' t  cons ider  t h a t  a problem 
a t  a l l  associated wi th  the t r a n s o n i c  period or t he  max-q 
period. 

We have 

QUESTION: Alan, what was ou t  of context?  You 
referred t o  something o u t  of context?  

SHEPARD: I was t r y i n g  t o  s a y  t h a t  I was mis- 
quoted. 

QUESTION: What I a m  t a l k i n g  about is your 
own paper i n  t h i s  b lue  book sa id  t h a t  your v i s i o n  was 
b l u r r e d  for  s e v e r a l  seconds. 

SHEPARD: Y e s .  I t  w a s n ' t  completely b lu r red .  
J u s t  an  i n d i c a t i o n  t h a t  my head was v i b r a t i n g  and 
a f f e c t i n g  v i s i o n .  

QUESTION: The paper w e  were quot ing  was t h e  
one which s ta ted  "During t h e  phase of launch. approxinuiting 
maximum dynamic pressure, cons ide rab le  v i b r a t i o n  was 
encountered so t h a t  t he  instrument  pane l  could not  be 
read.  T h i s  v i b r a t i o n  las ted  for a period of approxi- 
mately 15 seconds." 

SHEPARD: That s ta tement  is i n  error. I am 
sorry i t  got i n  t h a t  way. My apologies  for tha t .  

GILRUTH: I would l i k e  t o  make an observa t ion  
here. I t h i n k  i t  would be very d i f f i c u l t  fo r  anyone t o  
argue  w i t h  A 1  about whether or not  he could see. 
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wonder, i n  h i s  r e f e r e n c e  here t o  t h e  "proof t h a t  an 
undrugged, undoped i n d i v i d u a l  is capable  of conducting 
space f l i g h t , "  whether he is sugges t ing  t h a t  somebody 
else might have been drugged or doped? 

QUESTION: A ques t ion  for t h e  Commander. I 

SHEPARD: Unfortunately I wasn't  a b l e  t o  
observe t h e  a c t i v i t i e s  of some of my f r i e n d s  i n  the  
Cocoa Beqch a rea .  J u s t  what s t i m u l a n t s  we used be fo re  
and a f t e r  the  f l i g h t ,  I don ' t  know. 

The reason I pu t  that i n  t h e r e ,  q u i t e  f r ank ly ,  
I had in tended  t o  make a s ta tement  t o  t h i s  effect and I 
f o r g o t  i t  i n  my o r i g i n a l  speech, so I j u s t  threw it  i n  
a t  t h e  las t  minute. 

QUESTION: I n  Aleck Bond's paper w e  see t h a t  
t h e  weight of the  Mercury s p a c e c r a f t  f o r  t h e  first t i m e  
is 4,040 pounds. T h i s  is cons iderably  more than  about 
one ton .  Is t h i s  the weight of t h e  o r b i t a l  s p a c e c r a f t  
also? 

POWERS: N o t  n e c e s s a r i l y .  I t h i n k  I can answer 
t h a t .  That was l i f t - o f f  r a t e  on MR-3. I t  was t h e  
weight t ha t  w e  cert if ied t o  t h e  FAI. 

QUESTION: W i l l  t h e  l i f t - o f f  weight of the  
o r b i t a l  capsu le  be about t h e  same? 

POWERS: I don ' t  t h i n k  w e  d i scussed  t h e  orb i ta l  
program here today, and w e  suggested a t  t h e  o u t s e t  t h a t  
w e  ought t o  s t ick  t o  t h e  m a t t e r s  a t  hand tha t  were dis-  
cussed today . 

QUESTION: What was the  i n j u r y  t o  your foot 
t h a t  was described i n  one of t h e  papers, which you 
s u f f e r e d  prior t o  t h e  f l i g h t ?  

SHEPARD: I t h i n k  somebody s a i d  t h a t  somebody 
stepped on my foot. That,  e s s e n t i a l l y ,  is correct. 

QUESTION: I want t o  fo l low up on the ques t ion  
here, i f  M r .  Bond is around. H e  u s e s  t h i s  f i g u r e  of 
4,040 pounds for t h e  s p a c e c r a f t  payload weight on MR-3. 
I had never heard t h a t  f i g u r e  before. I wonder i f  w e  
could g e t  a major component breakdown. I don ' t  mean 
ounce by ounce, bu t  how much of t h i s  was capsule ,  how 
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much was Shepard -- w e  know, 169 pounds -- and how much 
was t h e  tower and so for th? 

POWERS: I am s o r r y  we cannot g i v e  you t h a t  
breakdown. 

QUESTION: Why not? 

POWERS: Because you are t a l k i n g  about lead ing  
up t o  t h e  o r b i t a l  v e h i c l e  and t h e  performance c a p a b i l i t i e s  
o f  t h e  Atlas.  

QUESTION: I am t a l k i n g  about something t h a t  i s  
i n  t h e  paper today. I a m  not  t a l k i n g  about t he  o r b i t a l  
one. I a m  t a l k i n g  about capsule  No. 7. 

POWERS: The weight factor  you have is t h e  only  
one t h a t  w e  w i l l  r evea l .  

QUESTION: But you have a l r eady  r e l e a s e d  some- 
t h i n g  l i k e  2300 or 2500 pounds. I am ask ing  you for  an  
explana t ion  of t h e  discrepancy between t h e  two f i g u r e s  
t h a t  you have released, 

POWERS: N o ,  sir. W e  have been d e s c r i b i n g  t h e  
weight of the  v e h i c l e  i n  terms of about one t o n ,  

QUESTION: About one ton,  Four thousand and 
f o r t y  pounds is not  about one ton .  

POWERS: Nay I f i n i s h ,  sir? U p  u n t i l  t h i s  t i m e  
we have been desc r ib ing  the  v e h i c l e  a s  being about one 
ton. We are  now down t o  manned f l i g h t s ,  and a t  t i m e s  
w e  have t o  c e r t i f y  the  gross weight, i ts gross l i f t - o f f  
weight, which w e  d id ,  and t h a t  is 4,040 pounds. 

QUESTION: I don ' t  understand what you mean by 
g r o s s  l i f t -o f f  weight? 

DRYDEN: That is the t o t a l  weight s i t t i n g  on 
t o p  of t h e  Redstone. 

POWERS: A t  t h e  i n s t a n t  of l i f t - o f f .  

QUESTION: Where does the  one t o n  f i g u r e  come i n ?  

- . . .. . .. 
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DRYDEN: The capsule  i t s e l f  . 
QUESTION: The capsule  i t s e l f  i s  one t o n ?  

POWERS: About one ton.  

QUESTION: I would l i k e  t o  ask Commander 
Shepard about h i s  s ta tement  about peroxide control move- 
ments. I t  does seem t o  inc lude  p a r t i a l l y  o r b i t a l  f l i g h t .  
I d o n ' t  t h i n k  I am broadening i t  i n  those terms. A l l  I 
want  t o  ask  is whether Shepard is concerned whether t h e  
peroxide f u e l  might become a pena l ty  from excess ive  use ,  
whether he might have control d i f f i c u l t y  i n  an o r b i t a l  
f l i g h t .  

SHEPARD: No, I d i d n ' t  mean t o  i n d i c a t e  t h a t  a t  
all. If I d id ,  I am sorry. I t h i n k  t h a t  we a r e  
i n t e r e s t e d ,  of course ,  i n  economical u s e  because we don ' t  
c a r r y  an  over-abundance of peroxide.  Actual  f i n i t e  
va lues ,  we a r e  i n  good shape. A l l  i n d i c a t i o n s  are w e  
are  still i n  good shape f o r  t h e  o rb i t a l  f l i g h t .  

QUESTION: Who s tepped  on your f o o t ,  
Commander? Is t h a t  c l a s s i f i e d ?  Not some of t h e  
competi t ion? 

QUESTION: Are you any closer t o  t e l l i n g  u s  
when and who? 

POWERS: Y e s .  Finished.  

QUESTION: On t h e  next go-round? 

POWERS: We are  he re  today t o  r e p o r t  on t h e  
MR-3 f l i g h t .  I t h i n k  t h a t  is t h e  extent  of our  comments 
today. 

QUESTION: T h i s  is a ques t ion  f o r  Dr .  G i l r u t h .  

What do you t h i n k  t h i s  f l i g h t  has  shown wi th  
r e s p e c t  t o  t h e  n e c e s s i t y  f o r  q u a l i f y i n g  a s t r o n a u t s  wi th  
a s u b o r b i t a l  space s h o t  b e f o r e  you commit them to ,  say ,  
an o r b i t a l  space  f l i g h t ?  

GILRUTH: I t h i n k  one of t h e  m o s t  i n t e r e s t i n g  
t h i n g s  t o  m e ,  a t  any r a t e ,  t h a t  A l ' s  f l i g h t  h a s  shown, 
is t h e  s k i l l  w i th  which our t r a i n i n g  people  developed 
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these v a r i o u s  t r a i n e r s ,  and t h e  he lp  t h e y  were t o  the  
p i l o t  i n  making a f l i g h t  l i k e  t h i s  one. T h i s  of course 
can only be determined by going through a t r a i n i n g  pro- 
gram and then  making a f l i g h t .  Th i s  I t h i n k  is very 
encouraging and  very g r a t i f y i n g .  

I t h i n k  it i s  too e a r l y  t o  draw any hard  and 
f a s t  conclusions,  however, on the  b a s i s  of j u s t  one 
f l i g h t .  

I want t o  say the  i n d i c a t i o n s  a r e  t h a t  many of 
t h e  t h i n g s  t h a t  an a s t r o n a u t  has  t o  l e a r n  can be l ea rned  
on t h e  ground. I t h i n k  i t  is too e a r l y  y e t  t o  say  t h a t  
you can d ispense  and r u l e  ou t  i n  t h e  f u t u r e  s u b o r b i t a l  
f l i g h t s  a s  a possible t r a i n i n g  a i d .  

POWERS: We have t i m e  fo r  one more ques t ion .  

QUESTION: I d i d n ' t  q u i t e  understand your 
answer t o  t h e  ques t ion  about t h e  undoped, undrugged b i t .  
Who were you r e f e r r i n g  to? 

SHEPARD: I w i l l  now i n s e r t  t w o  s en tences  t h a t  
I in tended  t o  i n s e r t  i n  my p r e s e n t a t i o n ,  b u t  which I 
forgot and s tuck  i n  a t  t he  t a i l  end. 

O f  course  a t t e n t i o n  was given,  t h e r e  i s  no 
ques t ion  about i t ,  back months ago t o  t h i s  p o s s i b i l i t y  
i n  our program and i n  other programs, too; I am s u r e  you 
have heard  of these express ions :  I t  was determined t h a t  
t h e r e  was no need for i t  i n  our  f l i g h t s ,  either the  sub- 
o r b i t a l  or t h e  o r b i t a l  f l i g h t s ,  and a s  a r e s u l t  there 
were no drugs or s t i m u l a n t s  used on m e .  

POWERS: Thank you very much. 

(Whereupon, a t  4:41 p . m . ,  t h e  Conference was 
concluded. ) 



Mr. C h a i r m ~ ~ ,  Members of the Com:mii;tee: F 

For myself, Mr. Gilpztric, ana Dro  S ~ ~ b o r g ,  I should like to t h d  

you for the op--or:mity to a2par  joiizily -lo p-es2n.t the natioild space 

program which President Kenne$y has recor;li?lsnd& to the CGX~XX~SS, 

On March 24th the Presidznt sxbxitte? 8 recyest for increase p? , 
LJ 

of $i25 millioil in the civilian space progi+aix. 'This subrolssion VJZS (1) to 

fund :%are adequately the F-1 I 112 million-poundi-t'nrust engine which 

contimes to show real promise as z basic buildin5 block for  large boosters, 

and (2) to pTovide funds to step ~p 'ihe C-2 version of the Saturn booster 

to increase the Szturn capability from about 20 thousand pounds in z low 

earth orbit to over 40 thousand poun&, There weye other items included, 

but they were all based on the Presideizt:s decision that we should proceed 

at once to plan and carry out manned space flight projects beyond the 

Mercury program a d  to proceed as rzpidly as possible toward the prac t icd  

utilization of the scientific and technoloc$.czl information :and capabil.ity 

gained throug-h our space effort, To u-3ilm;the technology which was 

* 

I -  
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role kct space ac'hievei-nent, which ic -maay 1~217s ixzy hold the keg to OUT 

Having stated thesa views with respect "io space, the President 

then used 'these words: " L e t  it be clear -- a d  this is a judgment which 

askiag the Congress and the country 'io accept a firm? comrfitaient to a 
t 

new course of zzctioii -- a course w>Jch VLX 12st for :many yems and car ry  

veiy h e x y  costs. . . e 
I I  

The following dzyp May 2&h2 the Frssident submitted additional 
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has directed each of us h6ldhg a nm.jor jrr.,mzgei:cent responsibility to work 

closely with the officials in other agencies concerned, to make every efiort 

to use the most efficient resources av-iZLsble to the Government wherever 

they may be, and to keep the Vice President a d  staff  of Yne Space Council 

thoroughly abreast of our eiforts. For myseif, I would like to say that I 

have never found better teaniwork than has been achieved in  the development 
P,, 
i 
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* * *  

President Car ro l l ,  Dietinguished Trustees,  Learned Faculty,  

Graduates 8 Families, Friends t 

I deeply appreciate the honor that George Washington Uni-  

v e r s i t y  has conferred on m e  tonight. 

here i n  the N i g h t  Law School during the ' thirties encouragement, 

opportunity,  and learn ing ,  and as a Trustee who found here  in 

the ' f i f t i es  an opportunity fo r  se rv ice ,  I have an abiding ap- 

p rec i a t ion  and love for George Washington. This action by the 

University means more than I can say, 

As a student  who found 

Thirty-five years  ago, in March 1926, the father of 

American rocketry,  D r .  Robert H. Goddard, converted an e a r l y  

. . -  ." . - . ._ .. ... . ... - . - .  
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study and i n t e r e s t  i n  rockets  i n t o  a successful  f l i g h t .  

rocket -- fueled w i t h  gasol ine and l i q u i d  oxygen -- rose  only 

41 feet ,  traveled a grand t o t a l  of 184 feet ,  and seemed t o  o f f e r  

no more promise than d id  t h e  first f l i g h t  of the  Wright Brothers.  

And ye t ,  both f l i g h t s  ushered i n  new epochs i n  rnanfs mastery of 

the earthls atmosphere and of the  space beyond. 

H i s  

Forty years from tonight ,  you who are graduating here, w i l l  

be among the first and most experienced c i t i z e n s  t o  carry on 

your 20th century careers  i n t o  the twenty- f i r s t  century. 

changes w i l l  occur i n  that  t i m e ?  

sciences,  our knowledge doubles e v e r y  t en  years. 

environment of momentous change, of a dr iving,  restless, i n -  

satiable search f o r  new knowledge. 

What 

I n  some of the physical 

W e  l i v e  i n  an 

I n  f i f ty-eight  years we  have come from t h e  fragile plane of 

the Wright Brothers,  through the lone-eagle f l i g h t  of Lindbergh, 

t o  s w i f t ,  rou t ine  a i r  travel which permits the President  of t h e  

United States t o  meet w i t h  the P r e m i e r  of t h e  U.S.S.R. i n  Vienna 

on Sunday, s top  t o  see the  P r i m e  Minis ter  i n  London on Monday, 

and be back i n  the capital  of h i s  own country on Tuesday morning. 

I n  the  three and a half decades s ince  Goddard launched h i s  

pr imi t ive  rocket,  w e  have seen i n  the  U.S. the development of a 

combined rocket and aeronaut ica l  c a p a b i l i t y  that permits t es t  

p i l o t  Joe Walker i n  the NASA X-l5 t o  jab f o r t y  m i l e s  up i n t o  

space and r e t u r n  t o  the earth's atmosphere repeatedly, achieving 

speeds above 3,000 m i l e s  per hour and landing back a t  h i s  
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home base. Most of the rocket development has taken less than 

a decade. 
of a rocket that could boost Astranaut Shepard into space 115 

miles above the earth, to learn what it means to experience that 

state of weightlessness which is unachievable on the earth's 

surface. At an accelerating pace during the past three and one- 

half years, the United States has launched 39 satellites and 
four deep space probes. Twenty-four of our satellites are still 

in orbits around the earth and two of the probers are in orbits 

around the sun. Nine of the satellites are still transmitting 

usef'ul information. 

We have seen in less than eight years the development 

As an example of how our space program works, on March 11, 

1960, NASA launched a deep space probe, called Pioneer V, to 
gather scientific data and to test communications over inter- 

planetary distances. 

two radio transmitters and receivers, plus instmments to 

measure radiation streaming from the sun, the spatial distribu- 

tion of energetic particles and medium-energy electrons and 

protons, the number and density of meteoric dust particles 

striking the probe, and the strength of magnetic fields. 

Pioneer V weighed 94 pounds and contained 

We communicated with Pioneer V for a distance of 22 mil- 

lion miles, and through it confirmed the existence of an elec- 

trical ring current circling the earth at an altitude of 

40,000 miles, about which geophysicists had been speculating 

for more than 50 years. 
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Pioneer V also measured an in t ense  zone of disturbed mag- 

n e t i c  f ie lds  a t  d is tances  of 40,000 t o  60,000 miles from the 

earth; revealed that the boundary of t he  earth 's  magnetic f i e ld  

is twice as far from earth as had been previously supposed; and 

reported the first d i r e c t  observation of pure cosmic rays a t  

a l t i t u d e s  completely free of the  earth's atmosphere. 

va t ion  was made three mi l l i on  miles i n  space. 

T h i s  obser- 

I could list many o the r  examples, such as t h e  discovery of 

the Van Allen Radiation B e l t s ,  o r  t he  f a c t  that our first 

weather satel l i te ,  TIROS I, completed more than 1,300 o r b i t s  of 

the  earth and t ransmi t ted  more than 22,000 p i c t u r e s  before we 

l o s t  communication with i t .  

great value i n  increas ing  our knowledge of weather phenomena. 

A l a r g e  number of these proved of 

I could go on t o  mention Echo I, NASA's bright ly  twinkling 

ear th-orb i t ing  balloon, seen by mi l l ions  of observers around the 

world, which has proved the f e a s i b i l i t y  of using satel l i tes  t o  

r e f l e c t  r ad io  and o the r  s igna ls .  

of three months, it has already lasted a year. It i s  showing 

wrinkles, and we suspect i t  has been punctured by many micro- 

meteori tes .  

questions about conditions i n  space, 

P u t  up w i t h  a l i f e  expectancy 

I f  w e  could get it back, it would answer many 

The U.S. space e f f o r t  has made tremendous progress s ince  

man f i red  i n t o  o r b i t  the first a r t i f i c i a l  earth satell i tes 

three and one-half years ago. I believe i t  is  fa i r  t o  say 

that during t h i s  period the United States has achieved first 

pos i t i on  i n  space science and technology, and has f u l l y  merited 

~. .. - .... . . . .* . " .- .. . . . ._I ._- 
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the  confidence of t he  world s c i e n t i f i c  community. 

A l l  of t h i s  began i n  the second quarter of the 20th century, 

with t h e  determination and s p i r i t  of D r .  Goddard, bes t  expressed 

i n  h i s  own words which were: 

Impossible, f o r  t he  dream of yesterday i s  the hope of today and 

the  reali ty of tomorrow. '' 
Perhaps i n  t h i s  t h i rd  quar te r  of this century I may be per- 

"It is  d i f f i c u l t  t o  say what i s  

mitted t o  ask tonight  whether your dream of yesterday on enter-  

ing the  George Washington University,  i s  your hope f o r  today as 

you graduate, and whether you are prepared t o  accept i t  as the  

reality of the 21st century. If so, I suggest that  t h e  feeble  

rocket that first flew f o r  D r .  Goddard 35 years ago i s  growing 

up, and before  t h i s  quar te r  i s  over, w i l l  become the  gigant ic  

Nova booster  which w i l l  be as large a t  i t s  base as the  Washing- 

ton  Monument, w i l l  s tand two-thirds the  height of that  imposing 

shaft, and w i t h  a thrus t  of 12 mi l l ion  pounds w i l l  rocket three 

men t o  the moon and have enough addi t ional  power t o  re turn  them 

t o  ear th .  

I suggest a l s o  that you consider the estimate, made i n  

last  Sunday's New York Times, of an annual revenue from a space 

communications satel l i te  system which might reach the  $100 

b i l l i o n  mark long before the year 2001. I have not  seen t h e  

information on which the  writer based h i s  forecast. 

too opt imist ic ,  but it does equal the amount we  as a na t ion  

now spend each year f o r  a l l  forms of t ranspor ta t ion  -- air ,  

land, water, bus, automobile, subway, t ruck,  and t r a i n .  Last 

It may be 
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year, t h i s  was one- f i f th  our gross nat iona l  product. 

The a v a i l a b i l i t y  of such a global  system w i l l  reduce com- 

munication cos ts ,  improve service, great ly  increase  the ones 

which can be served, and br ing immense b e n e f i t s  t o  industry.  

According t o  DP. Lloyd V. Berkner, Chairman of the Space 

Science Board of the  National Academy of Sciences, " . . .Satel l i tes  

can mult iply the quant i ty  of long dis tance  communications by a 

f a c t o r  of perhaps 10,000. I' 

As you ponder these f a c t s ,  1 suggest that  you dream no 

l i t t l e  dreams, o r  D r .  Goddardgs real i ty  w i l l  leave you f a r  behind 

long before the  21st century,  

Before the t h i r d  qua r t e r  of t h i s  century ends, the planning, 

the preparat ion fo r ,  and the landing of a three-man team on the  

moon w i l l  become a v a s t  e n t e r p r i s e  involving a l a rge  p a r t  of 

U . S .  science and technology. It w i l l  add zes t  and s t imulat ion 

t o  almost every  l e v e l  of education, industry,  government, and t o  

l i f e  i n  general ,  It may provide a powerful focus f o r  the  need 

of a l l  mankind t o  p a r t i c i p a t e  cooperatively i n  space research 

and exploration. Even a t  our present  rate ~f progress i n  space, 

we are developing a science and technology whose powerful i n -  

f luence w i l l  be increasingly f e l t  throughout our country and 

the  world, 

This  science and technology w i l l  almost c e r t a i n l y  d i f f e r  

from what might have come ir , to being without the d r ive  and i n t e -  

g ra t ing  force  of a major space e f f o r t .  f i r t h e r ,  the  goal of 
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mastering space i s  e s s e n t i a l  insurance aga ins t  a r r i v i n g  a t  some 

point  with a technology i n f e r i o r  t o  that  of the Soviet  Union 

which will undoubtedly continue pushing forward along t h e  space 

f r o n t i e r .  It is also insurance aga ins t  mili tary use being made 

of the  new technology t o  jeopardize our secur i ty .  

I am convinced that t h i s  country could not stay out  of space 

technology under my circumstances, any more t h a n  we could have 

remained aloof from av ia t ion  i f "  someone i n  another country had 

flown before the Wright Brothers. 

President Kennedy has determined that  an important key t o  

our fu tu re  pos i t i on  l i e s  i n  going beyond the  Mercury one-man 

spacecraf t  i n  which Astronaut Shepard made h i s  f l i g h t .  

President  feels w e  have  the a b i l i t y  and we must move on t o  g i an t  

boosters,  powering larger c r a f t  w i t h  crews of several men on 

long voyages ts explore deep space, the  moon, and the p lane ts .  

Not a l l  the e f f e c t s  of the  na t iona l  space program w i l l  be 

The 

confined t o  space i t s e l f ,  even i n  the  earliest years. Of' great 

importance is t he  impression our  space e f f o r t  will make on t h e  

minds of men around the world. 

Today p r e s t i g e  i s  one of the most important elements of 

i n t e r n a t i o n a l  r e l a t ions .  It is a complex of old p r inc ip l e s  and 

new concepts, and its scope has broadened immensely. Essen t i a l  

t o  our  prestige today ia the  belief of o t h e r  na t ions  that we 

have c a p a b i l i t y  and determination t o  carry out whatever we 

declare se r ious ly  that  w e  intend t o  do. There i s  no denying 
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that I n  the eyes of the world, during the  past few years, 

our capab i l i t y  and determination have been brought i n t o  

ser ious  question. I n  the  minds of mi l l ions ,  dramatic space 

achievements have become today 's  symbol of tomorrow's s c i e n t i f i c  

and technical supremacy. 

t o  equate space and t h e  future .  Therefore, space i s  one of t h e  

f r o n t s  upon which President Kennedy and h i s  Administration have 

chosen t o  a c t  broadly, vigorously, and w i t h  continuous purpose. 

I n  no f i e l d  can we gain more of what we need abroad and a t  the 

same t i m e  achieve such a wealth of prac t ica l  and usefu l  results 

a t  home. 

There i s  without a doubt a tendency 

It may seem hard t o  believe,  but I am prepared t o  assert 

ca t egor i ca l ly  that you as a c i t i z e n ,  as a future parent, as a 

p a t i e n t  i n  a hosp i t a l ,  w i l l  benef i t  from space explorat ion i n  

your d a i l y  l i f e .  

and p r o f i t .  

be better. 

It w i l l  open up new oppor tuni t ies  f o r  s e rv i ce  

The kind of job you get and your pay f o r  i t  w i l l  

Already our push i n t o  space has produced a ceramic that  

i s  made i n t o  po t s  and pans that  can be moved from the coldest  

freezer i n t o  t h e  h o t t e s t  flame without damage. 

foods most suitable f o r  space f l i g h t  w i l l  lead t o  improved 

n u t r i t i o n  f o r  the earthbound. 

materials, metals, a l loys ,  fabrics, compounds, which already 

have gone i n t o  commercial production. 

vacuum and extreme temperatures have come new durable, 

Our study of 

Space research has created new 

From our  work i n  space 
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unbreakable plastics that will have a wide variety of uses, such 

as superior plumbing and new types of window glass that will 
filter intense light. Our scientists have devised minute instru- 

ments called sensors to gauge an astronautfs physical responses 

in space, to measure his heartbeat, brain waves, blood pressure, 

and breathing rate. In the future these same devices could be 

attached to hospital patients so that they could be watched by 

remote control, and their condition recorded continuously and 

automatically at the desk of a head nurse. 
Beginning with World War 11, science and technology were 

harnessed to large-scale organized effort. In the postwar 

period the expansion of the nation's research and development 

has reached a point where the total dollars invested by govern- 

ment, by industry, and by universities is at a level of about 

$14 billion a year. This is the base from which our new space 

effort now takes off, and it is the same base f r o m  which our 

most successful industries supply our newest needs. 

Perhaps the truest lesson we have learned since World War 

11 is that dollars invested in research and development are 

high-powered dollars -- they produce 'better answers to our 
problems, better things f o r  our use, and better jobs in growth 

industries. This  will be equally true of the research dollars 
we spend in space. 

And let me point out here that by no means do men have a 

monopoly on careers in space. Arm E. Bailie, a gifted young 

. .. . 
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NASA scientist, made important contributions to the recent 
i nves t iga t ion  which revealed that the earth i s  shaped more l i k e  

a pear than a bulging sphere. D r .  Nancy Roman i s  chief of N A S A ' s  

Astronomy and Astrophysics Satel l i te  and Sounding Rocket Programs 

and Eleanor C, Pressly i s  head of the Vehicle Sect ion of the  

Space Sciences Division a t  Goddard Space F l ight  Center. 

To grasp the speed and dimensions of man's surge i n t o  the 

Space Age, consider t h i s :  It is estimated that about nine-tenths 

of a l l  men and women ever t r a ined  i n  science and technology are 

a l i v e  today. T h i s  i s  true i n  o the r  nat ions,  as w e l l  as our  own. 

As a nat ion,  w e  cannot escape the f a c t  t h a t ,  regardless of 

how w e  got  there and regardless of whether we l i k e  i t  o r  not ,  w e  

are i n  competition with the Soviet  Union t o  prove the merits of 

our soc ia l ,  economic, and p o l i t i c a l  system. 

We dare not l o se  t h i s  contes t ,  and I want t o  state my convic- 

t i o n  that we shall not l o s e  it. 

# # #  

.. . .  - . ". .. . . _ "  . . I  . . . . . -  



NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 .  D. C .  
T E L E P H O N E S :  DUDLEY 2 - 6 3 2 5  . E X E C U T I V E  3-3260 

FOR RELEASE: Tuesday, AM's  
RELEASE NO, 61-125 June 13; 1961 

BARRACKS GETS NASA INFORMATION POST 

Robert A.  Barracks has been appointed NASA's Western 
Information d i r ec to r ,  and w i l l  be responsible f o r  NASA 
information a c t i v i t i e s  i n  the southern Cal i fornia  a rea .  
He w i l l  be located a t  t h e  Western Operations Office, 
150 Pic0 Blvd., Santa Monica (Tel. EX 3-9641, Home, 
Oxnard HU 3-6085). 

Barracks has t ransfer red  from t h e  publ ic  affairs 
o f f i ce  of the Pac i f ic  Missile Range, Point Mugu, Calif., 
where he has been located s ince  May, 1958. He  is  a 
veteran newspaperman. On ac t ive  duty i n  World War I1 
and the  Korean War, he was engaged i n  Navy publ ic  
information i n  the Pac i f ic  F lee t  and Washington, He  
succeeds Matthew H. Portz, who has joined the  Aerospace 
Corporation, E l  Segundo, Calif, 

- END - 



S R E L E A S E  
NATIONAL AERONAUVICSS AND SPACE AOMlNlSTRATlON 
1520 I4 S T R E E T .  N O H T H W E S T  . W A S H I N G T O N  2s. D .  C. 
T E L E P H O N E S :  DUDLEY 2-832s . E X E C U T I V E  3-3280 

FOR RELEASE: IMMEDIATE 
RELEbE NO. 61-126 June 8, 1961 

NASA STEPS UP HIRING OF SCIENTISTS 

The National Aeronautics and Space Administration has 
authorized its field centers P;c atep-up hiring of qualified 
scientists and engineers. 

Purpose of the accelerated recruiting is to fill 
existing vacancies and to anticipate manpower requirements 
of an expanded space exploration program, 

view those who are about to graduate from colleges and 
universities a8 well as recent graduates and experienced 
engineers and acientists. 

3,000 persons on 100 college campuses. 

NASA officials said the recruiting teams will inter- 

NASA representatives last year interviewed nearly 

Directed to intensify recruitment are: The Ames 
Research Center, Moffett Field, California; Flight 
Research Center, Edwards, California; Langley Research 
Center, Hampton, Virginia; Space Task Group, Hampton, 
Virginia; Marshall Space Flight Center, Runtsville, 
Alabama; Goddard Space Flight Center, Greenbelt, 
Maryland; and the Lewis Research Center, Cleveland, Ohio, 

- END = 
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NEWS R E L E A S E  
RELEASE NO. 61-127 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1 5 2 0  H S T R E E T ,  N O R T H W E S T  * W A S H I N G T O N  2 5 .  D.  C .  
T E L E P H O N E S :  DUDLEY 2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: Monday Al l 's  
June 12, 1961 

X-15 FLIGHT PLAN 

EDWARDS, CALIF. -- A velocity build-up flight will be 
attempted in the X-15 research airplane within the next few days. 

The mission in the rocket-powered X-15 will be under the 
direction of the National Aeronautics and Space Administration. 
The X-15 is a joint U. S. Air Force-NASA-Navy project aimed 
at obtaining data on aerodynamic heating, pilot control, 
atmosphere exit and reentry techniques, and psychological 
and physiological conditions experienced at velocities near 
4000 miles-per-hour and altitudes above 50 miles. 

The flight, programmed for a speed of mach 5.4 -- 
3600 mph -- is primarily planned to investigate conditions 
which may be encountered during reentry from a high- 
altitude mission. O f  particular concern to scientists 
and engineers will be stability and control characteristics 
of the X-15 at high speeds and high angles of attack. 

The pilot of the next flight will be Major Robert M. 
White, veteran Air Force test pilot who will be making his 
ninth flight in the rocket-powered aircraft, designed and - 
built by North American Aviation. White last flew the 
airplane on April 21, attaining a speed of 3074 mph. 

The upcoming flight w i l l  begin over a point just 
northeast of Mud Lake, Nev., about 200 miles from Edwards 
Air Force Base, Calif., when the X-15 will be air-launched 
from a B-52 carrier plane at 45,000 feet altitude. 

hold 100 percent thrust for 75 seconds before shutting 
down the 57,000-pound thrust engine. 
w i l l  occur at this point. 

After lighting the XLR-99 rocket engine, White will 

His maximum speed 

From the 37-second point following launch, he will 
fly a zero-G flight plan for about 60 seconds, performing 
several maneuvers designed to provide stability and 
control data. 
ll5,OOO feet with engine shutdown occuring near 100,000 feet. 

Peak altitude on the flight will be about 

# 



The e n t i r e  f l i g h t ,  power and glide, w i l l  last  about 12 
minutes. White w i l l  land the  X-35 on Rogers Dry Lake a t  
Edwards AFB following the  research mission. 

Temperatures of about 750 degrees F. are predicted 
f o r  the f l i g h t .  

Within the next f e w  day, the  number one X-15 w i l l  be 
returned t o  the  program following i n s t a l l a t i o n  of the  
57,000-pound t h r u s t  power p l an t  by North American. 
i s  the  a i r c r a f t  which a t t a i n e d  a speed of 2196 mph and 
an a l t i t u d e  of 136,500 f e e t  i n  August of las t  year. 
previously -was equipped w i t h  two 8,000-pound t h r u s t  - 
engines. Preliminary plans c a l l  f o r  a checkout f l i g h t  
e a r l y  i n  July. 

This 

It 

A t h i r d  X-15, design'ated number three,  i s  s t i l l  
undergoing repair by the  contractor  following an 
explosion on the  t e s t  s tand last  year. It is  expected 
t o  be back i n  the  program i n  September of t h i s  year. 

- END - 
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NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
I S 2 0  H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 .  D.  C .  
T E L E P H O N E S :  DUDLEY 2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: 1MJ"IEDIATE 
June 9, 1961 

EXPLORER V I 1 1  BACKGROUND INFORMATION 

The Explorer V I 1 1  (1960 x i )  s a t e l l i t e  was launched by 
a Juno I1 rocket on Novembbr 3, 1960, i n t o  an o r b i t  w i t h  a 
perigee of 275 miles and an apogee of 1450 miles .  
s a t e l l i t e  weighed 90 poun'ds and had a planned ac t ive  l i f e  of 
two months. It was las t  heard from on December 27. 

The 

The Project  was managed by Robert E. Bourdeau of NASA's 
Goddard Space F l igh t  Center, Greenbelt, Maryland, and B. B. 
Greever, Juno I1 Project  Manager, Marshall Space F l i g h t  
Center. The experimenters - a l l  from the Space Sciences 
Division of Goddard - were: M r .  Bourdeau, John L. Donley, 
Joseph A .  Kane, Gideon P. Serbu, Elden C .  Whipple, Jr. ,  
and Wesley M.  Alexander, The e l ec t ron ic  instrumentation 
W a s  designed by the Spacecraft  Systems Division of Goddard. 
The Marshall Space F l igh t  Center was responsible f o r  
bui lding and launching the  s a t e l l i t e .  Marshall Center 's  
Guidance and Control Division provided mechanical design, 
power supply and s a t e l l i t e  t e s t i n g .  
F l igh t  Center Minitrack Network-is responsible f o r  acquiring 
and preparing the telemetered data. 

The s a t e l l i t e  contained t en  experiments. Five were 
designed t o  study the ionosphere, a region surrounding the 
earth which a c t s  l i k e  a mirror  t o  rad io  waves. Three 
experiments were used t o  determine t h e  c h a r a c t e r i s t i c s  of 
an ionized cloud which forms around the  s a t e l l i t e  because 
of i t s  i n t e r a c t i o n  w i t h  the  ionosphere. T h i s  cloud has 
been a mat te r  of concern t o  s a t e l l i t e  t racking s p e c i a l i s t s  
because of i t s  e f f e c t  on radar echoes. The las t  two experi-  
ments were designed t o  s tudy  t h e  c h a r a c t e r i s t i c s  of i n t e r -  
p lane tary  dust  p a r t i c l e s .  

and were conceived by Goddard s c i e n t i s t s .  Four of these 
f i v e  depended upon techniques involving o rb i t i ng  sensors 
which funct ion as vacuum tubes without glass envelopes. 
The main d i f fe rence  bebween the  Explorer V I 1 1  type of 
vacuum tubes and those i n  a t e l e v i s i o n  s e t  i s  t ha t  there 
was no neeh t o  provide a vacuum seal s ince  the  near vacuum 

The Goddard Space 

The f i v e  ionosphere experiments were e n t i r e l y  new 

- 
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of space provides this naturally. 
the measurement of electrons by studying the amount of detuning 
they produce on an antenna, These experiments counted the 
number of the electrons and positive ions in the ionosphere. 
This group of particles affect communications and should not 
be confused with the Van AHen zone particles. Data processed 
to date at Goddard Space Flight Center represents the most 
comprehensive study of the upper ionosphere through which 
Explorer VI11 traveled. 

The number of these particles have been counted as a 
function of time of day, and of latitude as far south as 
Johannesburg, South Africa, and north to the Canadian border. 
In general, it was found that the upper ionosphere is 
homogeneous, that is, it does not contain nearly as many 
disturbed regions as the lower ionosphere. Those in the 
lower ionosphere are responsible for disrupting communications. 

The fifth experiment involved 

Another type of ionosphere measurement involved deter- 
mining the temperature of the electrons. 
Was generally found t o  coincide with the temperature of the 
uncharged portion of the ionospheric gas. 
both electrons and the uncharged gas are important to 
meteorologists. The ionosphere experiments also determined 
the chemical constituents of the charged gas. Data processed 
to date shows that oxygen is the predominant gas at altitudes 
up to 650 miles where hydrogen then gradually assumes the 
leading role. 

Another result from Explorer VI11 wa $he first experi- 
mental measurement of the shape and dimensions of an ionized 
cloud which forms around spacecraft. Data will permit 
theoreticians to determine the importance of electrical 
drag to the orbit lifetime of satellites. This ionized 
cloud formed mostly positive ions in the front of the 
satellite and negative electrons in its wake, extending 
back about one satellite radius. The effects which this 
could have on radar tracking and orbit lifetime are under 
study . 

producing results of major significance. 
dust particle experiments are entirely new satellite 
instrumentation. The other was an expansion of the Vanguard 
111 micrometeorite experiment. By comparing data from 
Vanguard I11 with information obtained from Explorer VIII, 
a definitive picture of the numbers and size of these 
minute particles in solar orbit near the earth 
Explorer VI11 and Vanguard I11 data provides several thousand 
micrometeorite impact events while the total number of impact 

Electron temperature 

Temperatures of 

Th2 cosmic dust experiments on Explorer VI11 are 
One of the two 

is emerging. 
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events of a l l  previous measurements made by rockets and 
sa t e l l i t e s  i s  considerably less than or,e thousand. 

Explorer V I 1 1  made a d i f f e r e n t  measurement of a phenomenon 
f i rs t  discovered by Vanguard 111. On November 15-17, 1959, 
Vanguard I11 picked up a la rge  number of micron-size dust  
p a r t i c l e s .  T h i s  has not  been reported previously because 
the  unraveling of data from the  s a t e l l i t e  has j u s t  been 
completed 

The ind ica t ion  from Vanguard I11 was t h a t  these p a r t i c l e s  
could be associated w i t h  a major meteor stream, A s  many 
p a r t i c l e s  were detected during t h i s  70-hour per iod i n  
November, 1959, as were found during the  remainder of the  
78-day per iod of t he  s a t e l l i t e .  Explorer V I I I ,  i n  November, 
1960, may have again seen t h i s  stream when one of i t s  
detectors  sampled a d i f f e r e n t  s i z e  range of p a r t i c l e s  than 
d i d  Vanguard 111. However, a complete pictuFe is  not  ava i l ab le  
because of s o l a r  events during the  same period. Data on the 
average number of micrometeorite p a r t i c l e s  which can be 
expected near the earth should provide i n f o m a t i o n  o f  g r e a t  
bene f i t  t o  spacecraf t  designers who w i l l  have t o  determine 
how much pro tec t ion  w i l l  be necessary f o r  instrumentation 
and man. 

I n  addi t ion  t o  t h e  geophysical data, Explorer V I 1 1  
provided many advances i n  spacecraf t  technology t h a t  a r e  
important t o  the design of fu tu re  spacecraf t ,  A mechanism 
designed by Marshall Space F l igh t  Center slmred t h e  
s a t e l l i t e ' s  s p i n  from 4-50 r p m  (a value d i c t a t ed  by the 
Juno I1 booster)  down t o  30 rpm. 
s a t e l l i t e  was cont ro l led  t o  within lC°C. 

The temperature of the  

Most important, t h e  Ekplorer VI11 research program 
brought an unexpected dividend f o r  futw-e spacecraf t  
appl ica t ion :  a means of o r i en t ing  a spacecraf t  without 
the use of op t i c s .  Several  "traps" f o r  ions  and e lec t rons  
were orb i ted .  Any charged p a r t i c l e s  present  entered these 
traps w i t h  the  current  flowing i n t o  a c i r c u i t  a t tached t o  
the  co l l ec to r .  The current  can be measured and thereby 
provides a s i g n a l  from which the  s a t e l l i t e  o r i e n t a t i o n  i n  
space may be determined. There a r e  several. disadvantages 
of re ly ing  on op t i c s  t o  provide o r i e n t a t i o n  information. 
The sun i s  not  always v i s i b l e  when spacecraf t  Ere i n  the  
ear th 's  shadow, f o r  example. The same i s  t r u e  f o r  t he  
moon and spec i r i c  stars. The traps, which e s s e n t i a l l y  
are angle of a t t a c k  meters could a l s o  be used t o  po in t  
cameras and o the r  devices i n  t h e  proper d i r ec t ion .  These 
devices do not  have as great an accuracy as o p t i c a l  systems, 
but  undoubtedly w i l l  f i n d  many appl ica t ions .  

Explorer V I 1 1  provided 500 separate p ieces  of information 
f o r  every second of i t s  a c t i v e  l i f e .  
W i l l  take another s i x  months t o  completely process t h i s  vobme 
of data. Goddard s c i e n t i s t s  are making the  s c i e n t i f i c  data 
ava i l ab le  t o  the domestic and i n t e r n a t i o n a l  s c i e n t i f i c  
community as r e a d i l y  as poss ib le .  

It i s  e s t i n a t e d  t h a t  i t  
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YITTAUER: I t h i n k  w e  are ready  t o  beg in .  

T h i s  is t h e  r e s u l t s  p r e s s  confe rence  on 
E x p l o r e r  V I I I  sa te l l i te .  You have fact  s h e e t s ,  I b e l i e v e ,  
w i t h  l aunch  date  and so f o r t h .  

We w i l l  beg in  w i t h  bir. S to l le r .  

STOLLER: We are glad t o  have t h e  o p p o r t u n i t y  t o  g i v e  
you a report on what has been so far  found i n  t h e  r e d u c t i o n  
of t h e  data from E x p l o r e r  V I I I .  E x p l o r e r  V I 1 1  w a s  one of t h e  
s a t e l l i t e s  i n  the Juno  XI series. I t  is one of t h e  sa te l l i t es  
i n  t h e  to ta l  s c i e n t i f i c  s a t e l l i t e  program, p a r t i c u l a r l y  
devo ted  t o  a s t u d y  of t h e  ionosphe re .  

I won't  take any of your  t i m e ,  I would l i k e  to have 
D r .  Clark t e l l  you something of t h e  place of E x p l o r e r  V I I I  
t y p e  of measurements i n  t h e  ionosphe re  program as related t o  
measurements by other t e c h n i q u e s ,  before w e  pass t o  t h e  
s p e c i f i c  r e s u l t s  t h a t  M r .  Bordeau, M r .  Alexander  and some other 
of t h e  e x p e r i m e n t e r s  who are h e r e  w i t h  u s  c a n  t e l l  you of t h e  
f l i g h t .  Mr. Greeve r ,  of c o u r s e ,  can  t e l l  you abou t  t h e  m i s s i o n  
o p e r a t i o n  i f  there are q u e s t i o n s  i n  t h a t  area. 

1 w i l l  pass i t  t o  D r .  Clark .  

CLARK: There  are two g e n e r a l  t y p e s  of sa te l l i t es ,  
One is t h e  a p p l i c a t i o n  sa te l l i t es ,  t y p i c a l l y  t h e  meteorological 
and communications satell i tes.  The other broad area is t h e  
s c i e n t i f i c  sa te l l i t e  area, of which t h i s  is one. 

On s c i e n t i f i c  sa te l l i t es  t h e r e  are t w o  major areas 
of i n t e r e s t .  One is t h e  astronomy a s t r o p h y s i c s  area, of 
which t h e  gamma r a y  E x p l o r e r  XI t e l e s c o p e  was a good example. 
The o t h e r  w a s  t h e  geophys ic s  area which, b r o a d l y  s p e a k i n g ,  
i n c l u d e s  t h e  d i s c i p l i n e s  of aeronomy ( n e u t r a l  atmosphere), 
e n e r g i c  particles and f i e lds .  

I n  t h e  i o n o s p h e r i c  p h y s i c s  area, i n  which 
E x p l o r e r  V I 1 1  is located, t h e  r a t h e r  t r a d i t i o n a l  means of 
s t u d y  of t h e  ionosphe re  was by means of radio p r o p a g a t i o n  
t e c h n i q u e s .  T h i s  was e x p l o i t e d  rather v i g o r o u s l y  s i n c e  1946 
i n  t h e  sounding  r o c k e t  program. 

The n o v e l t y  of E x p l o r e r  V I 1 1  is t h a t  it is, i n  
e f f e c t ,  t h e  first of a series of sa te l l i t es  i n  t h e  direct 
measurements area, i n  which the  medium i n  t h e  immediate 
v i c i n i t y  of t h e  s a t e l l i t e  itself is sampled by v a r i o u s  t y p e s  
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of gauges t h a t  t h e  men from Goddard 
and i n f o r m a t i o n  is t h e n  telemetered 
t i o n a l  radio l i n k .  

w i l l  speak t o  you a b o u t ,  
back t h r o u g h  t h e  conven- 

T h i s  is a l l  of t h e  t i m e  t h a t  I would l i k e  t o  t a k e .  
I would l i k e  t o  t u r n  i t  ove r  to M r .  Bordeau, who has already 
been i n t r o d u c e d  to you, who is r e s p o n s i b l e  f o r  t he  ionosphere  
expe r imen t s  of t h e  Goddard Space F l i g h t  C e n t e r  and P r o j e c t  
Manager for  Goddard i n  t h e  exper iment .  

BORDEAU: A s  t h e  release i n d i c a t e s ,  t h e  main 
m i s s i o n  of E x p l o r e r  VI11 w a s  t o  s t u d y  t h e  ionosphe re  i n  a n  
a l t i t u d e  r e g i o n  about  which w e  had l i t t l e  i n f o r m a t i o n  before 
l aunch ,  L e t  m e  f i r s t  of a l l  d e f i n e  t h e  ionosphe re  as t h a t  
r e g i o n  of space which is so l i t t l e  i o n i z e d  t h a t  it a f fec ts  
communications. 

Be fo re  E x p l o r e r  VI11 went up ,  a l l  w e  had w a s  
scattered i n f o r m a t i o n  abou t  t h e  number of charged p a r t i c l e s  
t h a t  are i n  t h i s  a l t i t u d e  r e g i o n .  Some of these r e s u l t s  were 
o b t a i n e d  from t h i n g s  l i k e  moon echoes, and a f e w  scattered 
p o i n t s  of i n f o r m a t i o n  from some Russ ian  data. Beyond t h a t  
w e  had some theoretical  g u e s s e s  as  t o  how the  number of 
e l e c t r o n s  w i t h  a l t i t u d e  were d i s t r i b u t e d .  A s  a r e s u l t  of 
Explorer VI11 w e  f e e l  w e  know a l o t  more abou t  t h i s  r e g i o n .  

There were e s s e n t i a l l y  t e n  expe r imen t s  on 
E x p l o r e r  VIII, t w o  of which w e r e  micrometeorite expe r imen t s ,  
and I t h i n k  M r .  Alexander w i l l  brief you on those. There 
were f i v e  i o n o m h e r e  expe r imen t s .  If I can  j u s t  list them 
b r i e f l y ,  I w i l l  t e l l  you what t h e y  do. 

One is what w e  c a l l  a radio f r equency  impedance 
probe, T h i s  m e r e l y  means t h a t  you measure t h e  match t h a t  an  
an tenna  has w i t h  t h e  medium and from a theoretical  e q u a t i o n  
you can  count  t h e  number of nega t ive ly -cha rged  p a r t i c l e s  
which w e  c a l l  e l e c t r o n s ,  a s  a f u n c t i o n  of your  p o s i t i o n  i n  
s p a c e .  

We must d i f f e r e n t i a t e  here between t h e  e l e c t r o n s  
which E x p l o r e r  VI11 measured and t h e  ones  t h a t  make up t h e  
Van A l l e n  B e l t .  They are e n t i r e l y  d i f f e r e n t .  The ones  w e  
are t a l k i n g  abou t  affect  communications. T h a t  is t h e  f i r s t  
exper iment .  

The n e x t  f o u r  t h a t  I w i l l  list g i v e  data by s imi la r  
t e c h n i q u e s .  By s l i g h t l y  t w i s t i n g  t h e  exper iment  around 
each t i m e  you can  get  a d i f f e r e n t  measurement. 

. .  . -  - ,. .. .. . . .  . 
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The second 
c o u n t s  t h e  number of 
t i o n  of t h e  p o s i t i o n  

one ,  similar t o  a vacuum t u b e  t e c h n i q u e ,  
p o s i t i v e l y - c h a r g e d  particles as a func- 
of t h e  sa te l l i t e  i n  space. 

The t h i r d  one t e l l s  you something about  t h e  c h s m i a l  
c o n s t i t u e n t s  i n  s p a c e ,  whether you have hydrogen or oxygen. 
These are impor t an t  because  t h e y  t e l l  u s  something about  how 
t h e  ionosphe re  is formed. W e  know tha t  the s u n  p l ays  a s t r o n g  
role i n  forming  t h e  ionosphe re .  If you know t h e  c h e m i s t r y ,  
t h e n  you c a n  t e l l  more abou t  exact ly  how these i n t e r a c t i o n s  
take place, 

The l a s t  t w o  expe r imen t s  measure the  same t h i n g .  
I mentioned t h e  t empera tu re  of these e l e c t r o n s .  

The o t h e r  two expe r imen t s  were des igned  t o  t e l l  
u s  something abou t  an  i o n i z e d  c l o u d  which forms around t h e  
s a t e l l i t e  due t o  its i n t e r a c t i o n  w i t h  t h e  atmosphere.  There  
had been some worry on t h e  par t  of t r a c k i n g  s p e c i a l i s t s  and 
people who were worry ing  abou t  drag on t h e  sa te l l i tes ,  
whether or n o t  t h i s  i o n i z e d  c l o u d  which Z o r m s  abou t  t h e  
sa te l l i t e  w i l l  either affect your  t r a c k i n g  accu racy  or 
whether  or n o t  i t  affects drag appreciably. 

I would l i k e  now t o  summarize as b r i e f l y  as  I can  
t h e  f i n d i n g s  t h a t  w e  have o b t a i n e d  i n  t h e  ionosphe re  and 
r e l a t i v e  t o  t h i s  i o n i z e d  c loud .  

QUESTION: Pardon m e .  You mentioned t e n  experi- 
ments.  I t  seems t o  m e  t ha t  you have enumerated o n l y  n i n e .  

BORDEAU: Excuse m e .  There  w e r e  three expe r imen t s  
t h a t  t o l d  u s  something abou t  t h e  c l o u d s ,  16 b e l i e v e  I sa id  
t w o ;  t h a t  Should be corrected t o  read three, 

O v e r a l l  I feel  t h a t  t h e  sa te l l i t e  w a s  95 p e r c e n t  
s u c c e s s f u l  i n  t h a t  w e  got data from n i n e  of t h e  t e n  e x p e r i -  
ments .  The t e n t h  expe r imen t ,  which w e  c a l l  e l e c t r o n  f i e l d  
mstel . .experiment ,  a l l  w e  l e a r n e d  from it is how to better 
d e s i g n  t h e  i n s t r u m e n t  t h e  n e x t  t i m e  w e  f l y  i t ,  e s s e n t i a l l y .  

We d i d  get a small  b i t  of g e o p h y s i c a l  data ,  b u t  
t o  g i v e  you an  a n a l o g y , i t  w a s  i n  a s a t u r a t e d  c o n d i t i o n  f r o m  
months of f l i g h t .  W e  coun ted  t h e  number of e l e c t r o n s  a n d  
p o s i t i v e  i o n s  as a f u n c t i o n  of l a t i t u d e  and t i m e  of day ,  
We feel t h a t  w e  have t h e  largest body of data which te l ls  
u s  t h e  d i f f e r e n c e  between a n i g h t t i m e  ionosphe re  i n  t h i s  
a l t i t u d e  r e g i o n  and t h e  dayt ime ionosphe re ,  
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We found t h a t  oxygen is t h e  main cons t i t uen t  i n  
t h e  lower p a r t  of t h e  a l t i t u d e  r e g i o n  through which w e  f l e w .  
T h i s  is a n  ind ica t ion  t h a t  what is going  on is t h a t  t h e  s u n  
is producing  these oxygen i o n s  a t  a l t i t u d e  and t h a t  t h e y  are 
d r i f t i n g  up th rough  t h e  a l t i t u d e s  th rough  which w e  f l e w .  

We s u c c e s s f u l l y  measured t empera tu res .  G e n e r a l l y  
t h e y  are running  close t o  the n e u t r a l  g a s  t e m p e r a t u r e s  
which p e o p l e  have been measuring by o b s e r v i n g  how much drag 
w e  go t ,  

We measured t h e  dimensions of t h e  i o n i z e d  c l o u d s  
s u r r o u n d i n g  t h e  s a t e l l i t e  and  found t h a t  i n  d imens ions  a t  
least i t  was e q u a l  to abou t  t h e  p h y s i c a l  d imens ions  of t he  
s a t e l l i t e ;  t h a t  i t  i n c r e a s e d  its electrical  dimension by a 
fac tor  of 2, is one way t o  p u t  i t .  

People  who were worry ing  abou t  electrical  drag 
can  u s e  the  data t h a t  w e  have o b t a i n e d  t o  d e r i v e  a t h e o r e t i -  
cal e q u a t i o n  t o  deduce whether or no t  t h i s  w i l l  s i g n i f i c a n t l y  
b r i n g  down a s a t e l l i t e  s o o n e r  t h a n  i t  normally would i f  you 
d i d n ' t  have any e lectr ical  e f f e c t s ,  

That  is g e n e r a l l y  the  summary of t h e  i o n o s p h e r i c  
r e s u l t s ,  u n l e s s  I have l e f t  something o u t .  

QUESTION: There  had been no r e s u l t s  y e t  from t h a t  
k i n d  of theoretical s t u d y  on t h e  drag? 

BORDEAU: No. T h i s  par t  of t h e  program is under  
s t u d y  a t  t h e  moment, 

QUESTION: And I d o n ' t  suppose t h a t  you know y e t  
whether  t h i s  e lec t r ica l  drag effect  is l i n e a r ?  I n  o t h e r  
words, does it double  t h e  s ize  of Echo I j u s t  as it  doubled 
t h e  s ize  of t h i s  thing'? 

BORDEAU: I would s u s p e c t  t h a t  it would double  t h e  
s i z e  of Echo I ,  e l e c t r i c a l l y  s p e a k i n g ,  j u s t  l i k e  it d i d  
h e r e  

I might expand on t h a t  a l i t t l e  b i t .  W e  would 
e x p e c t  t h a t  you would ge t  a d i g f e r e n t  t y p e  of r e a c t i o n  i n  
t h e  h igher  a l t i t u d e  r e g i o n s  t h a n  what w e  f l e w  th rough ,  

QUESTION: If you w e r e  t h e n  t o  measure something 
l i k e  Echo I w i t h  radar equipment ,  would your  measurements 
show twice the  diameter of t h a t  v e h i c l e ?  

. -  . .- 
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BORDEAU: Not n e c e s s a r i l y ,  because  what I j u s t  
mentioned was t h e  t h i c k n e s s  of t h e  c loud .  You a l s o  have t o  
concern  y o u r s e l f  w i t h  t h e  number of p a r t i c l e s  t h a t  are w i t h i n  
t h i s  c loud .  They c o u l d  be fewer i n  number t h a n  t h e  ionosphe re  
t h a t  s u r r o u n d s  you. 

So you have t o  worry about  both the s ize  and t h e  
d e n s i t y  of t h e  particles i n  t h e  c loud .  J u s t  because  i t  is 
t w i c e  t h e  s ize  d o e s n ' t  n e c e s s a r i l y  mean i t  w i l l  g i v e  you 
twice t h e  radar cross-section. 

QUESTION: There  is a cosmological t h e o r y ,  I b e l i e v e ,  
t h a t  as a heavenay object l i k e  t h e  s u n  goes th rough  i n t e r -  
s tellar s p a c e  i t  sweeps a p a t h  o u t  f o r  i t se l f ,  Is t h i s  
ana logous  t o  that? I t  a t t rac ts  the  matter and brings it  in 
close t o  it? 

BORDEAU: T h i s  is  a complicated phenomenon. 
G e n e r a l l y  you w i l l  get  t h i s  t y p e  of r e a c t i o n  from any body 
t h a t  is t r a v e l i n g  th rough  a n  i o n i z e d  medium, and t h e  condi- 
t i o n s  w i l l  change whether  the body is conduc t ing  or  whether 
i t  is non-conducting. W e  had a p e r f e c t  conduc to r  up there. 

QUESTION: I am wondering i f  t h i s  t h i n g ,  as you 
might s a y ,  t u n n e l s  its way t h r o u g h  t h e  ionosphe re  as i t  goes 
along, col lect ing a l i t t l e  c loud .  Is t h a t  what happens? 

BORDEAU: Y e s ,  e s s e n t i a l l y .  

QUESTION: I t  t u n n e l s  its way th rough  t h e  
ionosphe re .  

QUESTION: When you speak of upper  and lower 
i o n o s p h e r e ,  c o u l d  you give u s  t h a t  i n  w i l e s ?  

BORDEAU: Y e s  e The lower ionosphe re  g e n e r a l l y  r u n s  
between 50 m i l e s  on o u t  t o  300, and those numbers c a n  change,  
depending upon t h e  solar  c y c l e  and t h e  s e a s o n s .  But t h o s e  
are abou t  t h e  rough l i m i t s .  The upper  ionosphe re  is above 
300 miles, and i t  depends on how you want t o  d e f i n e  i t .  
The t h i n g s  of major i n t e r e s t  would happen o u t  t o  an  a l t i t u d e  
of 2,000 m i l e s ,  But t h e  e n t i r e  r e g i o n  of space is  i o n i z e d  
beyond t h a t .  So i f  you want t o  u s e  t h e  term l o o s e l y ,  t h e  
upper  ionosphe re  is above 300 m i l e s .  

QUESTION: You sa id  t h a t  these were n o t  t o  be 
confused  w i t h  t h e  Van A l l e n  e l e c t r o n s .  But a t  apogee you are 
g e t t i n g  Van A l l e n  e l e c t r o n s ,  a renPt  you, i n  t h i s  t h i n g ?  
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BORDEAU: The d i f f e r e n c e  is t h a t  w e  are measuring 
p a r t i c l e s  t ha t  are t r a v e l i n g  real s l o w l y ,  and  there are 
around 10,000 more of t h e s e  p a r t i c l e s  f o r  e v e r y  one of t h e  
Van A l l e n  p a r t i c l e s  which are t r a v e l i n g  so much faster. 

QUESTION: You are j u s t  n o t  measuring the  
Van A l l e n  t h i n g s ,  b u t  you are o u t  t h e r e  p a r t  of t h e  t i m e  
w i t h  them? 

BORDEAU: T h a t ' s  r i g h t .  We w e r e  i n  t h e  b e l t .  

CLARK: You might s a y  t h a t  t h e  e l e c t r o n s  of t h e  
Van A l l e n  B e l t  are, of c o u r s e ,  t h e  same as t h e  e l e c t r o n s  
i n  t h e  i o n o s p h e r e . .  But t h e r e  are too few of t h e  Van A l l e n  
e l e c t r o n s  t o  i n f l u e n c e  radio p r o p a g a t i o n ,  whereas, t h e  
l a r g e  number of e l e c t r o n s  i n  t h e  ionosphe re  have too l o w  a 
v e l o c i t y  t o  p r o v i d e  t h e  e n e r g e t i c :  p&rtfclelc.%o "&f fdct '- ' the 
characterist ic of the  Van A l l e n  electrons which are moving 
more r a p i d l y .  

QUESTION: But t h e  e l e c t r o n s  are n o t  t h e  s i g n i -  
f i c a n t  t h i n g  h e r e .  You are measuring t h i n g s  of lower energy .  

CLARK: Correct. 

BORDEAU: The one t h i n g  of g e n e r a l  i n t e r e s t  here, 
when you are t a l k i n g  about  t h e  lower i o n o s p h e r e ,  it is 
g e n e r a l l y  known t h a t  when you have sun  spots ,  for  example,  
you g e t  radio b l a c k o u t s  and t h a t  sor t  of t h i n g .  The re  w a s  
a q u e s t i o n  i n  p e o p l e ' s  minds as t o  whether  t h i s  s o r t  of 
t h i n g  w a s  a lso go ing  on i n  t h e  upper  ionosphe re .  G e n e r a l l y  
w e  found t h a t  t h e  upper  i o n o s p h e r e  w a s  r e l a t i v e l y  undis -  
t u r b e d ,  t h a t  most of these e f f e c t s  are o c c u r r i n g  i n  t h e  
lower i o n o s p h e r e ,  and tha t  t h i s  is where you s h o u l d  look  for  
d i f f i c u l t i e s  w i t h  radio communications due t o  sun  s p o t  
a c t i v i t y ,  

QUESTION: With r e f e r e n c e  t o  t h e s e  f i v e  iono- 
s p h e r e  e x p e r i m e n t s ,  i t  s a y s  a t  t h e  bottom of the  f i r s t  page 
of t h e  hand-out,  "Four of these f i v e  depended upon tech- 
n i q u e s  i n v o l v i n g  o r b i t i n g  sensors which f u n c t i o n e d  w i t h  
vacuum t u b e s  w i t h o u t  g l a s s  e n v e l o p e s e t '  

I wonder i f  one of the  e x p e r t s  cou ld  draw u s  a 
l i t t l e  p i c t u r e  of what t h i s  means. 

BORDEAU: I t h i n k  Mr. Whipple c o u l d  do t h i s  f o r  u s .  
A c t u a l l y ,  I b e l i e v e  w e  have what t h e y  look l i k e  on t h e  model 
h e r e .  

. -  . I" .... ~ __ - .  I . " . 
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WHIPPLE: Perhaps you c a n  look a t  these. There  
is one s e n s o r  here which d o e s n ' t  have a c o v e r  plate on it. 

Let m e  draw a q u i c k  sketch on t h e  board. 

QUESTION: Is t h i s  t h e  f i r s t  t i m e  you have e v e r  
u sed  t h e  vacuum of space f o r  t h i s  purpose? 

BORDEAU: No. We are n o t  t h a t  na ive .  There  were 
new expe r imen t s ,  as t h e  release s a y s ,  new expe r imen t s  as  
space p h y s i c s  go. But w e  were c a r e f u l  enough t o  t r y  t o  
expe r imen t s  on a small r e l a t i v e l y  i n e x p e n s i v e  sounding  
rocket t o  make s u r e  o u r  p h y s i c s  were proper before w e  com- 
mitted them t o  a sa te l l i t e .  

QUESTION: So it  is t h e  f i r s t  sa te l l i t e  t o  carry 
o u t  t h i s  experiment?  

BORDEAU: The R u s s i a n s  used  a n  exper iment  similar 
to one of the  f i v e  I mentioned here, on t h e  S p u t n i k  111. 

QUESTION: That  is, r e l y i n g  on t h e  vacuum of 
space? 

BORDEAU: Y e s .  

WHIPPLE: If t h i s  heavy l i n e  here r e p r e s e n t s  t h e  
o u t e r  s u r f a c e  of t h e  s a t e l l i t e ,  t h e n  t h e  s e n s o r ,  which we 
refer t o  as a trap,  c o n s i s t s  of one or t w o  g r i d s ,  depending 
on which s e n s o r  it w a s ,  w i t h  a collector behind  these 
gr ids .  

What w e  d i d  was t o  apply a v o l t a g e  t o  these 
g r i d s  or t o  t h e  collector. The s ize  of t h e  vol tage and  
p o l a r i t y  depends on t h e  type  of particle w e  are i n t e r e s t e d  
i n  measuring.  Some particles ge t  t h r o u g h ,  others do n o t  
get th rough  b u t  are t u r n e d  a round ,  depending on t h e  s ize  
of t h i s  p o t e n t i a l  and its p o l a r i t y .  

We measure t h e  par t ic les  t h a t  do get t h r o u g h  and 
t h a t  are collected by t h i s  p la te  behind  t h e  gr ids .  W e  
measure the  c u r r e n t  t h a t  r e s u l t s ,  and  t h i s  is what was 
telemetered t o  ground t o  c u r r e n t .  

What w e  are d o i n g  is i n t e r r u p t i n g  the v a l u e s  
of these c u r r e n t s  as a f u n c t i o n  of these p o t e n t i a l s ,  and  
t h i s  g i v e s  u s  the  i n f o r m a t i o n  t h a t  w e  want ,  
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QUESTION: As I unde r s t and  i t ,  when you have a h o t  

t o  p r o v i d e  it w i t h  a l i t t l e  package of vacuum because i f  you 
f i l a m e n t  t y p e  t u b e  i n  a radio set or t e l e v i s i o n  s e t ,  you have 

d i d n ' t  i t  would burn  o u t .  Is t ha t  correct, e s s e n t i a l l y ?  

WHIPPLE: That  is correct. 

QUESTION: So when you send  t h i s  t h i n g  up t o  where 
you have a vacuum, you d o n ' t  have t o  p u t  t h i s  l i t t l e  package 
of vacuum around i t .  But you l aunch  t h i s  t h i n g  from atmo- 
s p h e r i c  p r e s s u r e ,  and where you d o n ' t  have a vacuum, what do 
you do? Do you start  t h i s  working af ter  you get it up t o  
a1 t i tude? 

WHIPPLE: The r e a s o n  t h e  vacuum t u b e  needs a vacuum 
is because  t h e y  p r o v i d e  -- L e t  m e  p u t  it t h i s  way: The 
s o u r c e  of t h e  e l e c t r o n s  i n  a c o n v e n t i o n a l  vacuum t u b e  is 
u s u a l l y  a h o t  f i l a m e n t .  If t h e r e  is a i r  p r e s e n t ,  t h e  f i l a -  
ment b u r n s  up when it ge t s  hot .  Here w e  are n o t  depending 
on a f i l a m e n t ;  w e  are depending on t h e  p a r t i c l e s  t h a t  are 
already p r e s e n t  i n  t h e  atmosphere.  We d o n ' t  have any f i l a -  
ment ,  so there is no danger  of i t  burn ing  up. 

QUESTION: So t h a t  t h e  t h i n g  is i n  a working mode 
a t  t h e  t i m e  t h a t  i t  l e a v e s  the ground; is t h a t  t h e  idea? 

WHIPPLE: That  is correct. 
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(31 QUESTION: May I pu r sue  t h i s  idea ,of t h e  c l o u d  a 
l i t t l e  f u r t h e r .  I s  t h e  idea t h a t \ e i e c t r o n s  have g r e a t e r  
m o b i l i t y  and t h e r e f o r e  t h e y  w i l l  impinge more o f t e n  on t h e  
sa te l l i te  and create a n e g a t i v e  charge on  t h e  satel l i te?  

BORDEAU: Tha t  is correcto The e l e c t r o n  is 
smaller t h a n  t h e  p o s i t i v e  i o n  so it gets t o  t h e  sa te l l i t e  
first. So you deve lop  a n e g a t i v e  c h a r g e  on t h e  sa te l l i te .  

QUESTION: You described t h e  d i f f e r e n c e  between 
t h e  uppe r  and  lower ionosphe re  i n  terms of  m i l e s .  Can you 
g i v e  it t o  u s  i n  terms of  l a y e r s ,  D, E,  and F? 

BORDEAU: Y e s .  Do you want it i n  m i l e s ?  I 
u s u a l l y  t a l k  i n  k i l o m e t e r s .  The re  is t h e  D,  E ,  F-1, and 
F-2 layers, and above t h a t  t h e  u p p e r  ionosphe re .  

QUESTION: I n  o t h e r  words, t h o s e  three lettered 
l a y e r s  are what you c a l l  -- 

BORDEAU: D, E, and F are t h e  classical  l a y e r s .  

QUESTION: A r e  you c a l l i n g  those t h e  lower 
l a y e r s ?  

BORDEAU: Those are a l l  i n  t h e  ionosphe re .  We 
f l e w  above these l a y e r s .  

CLARK: The border which M r .  Bordeau h a s  been 
u s i n g  is t h e  peak of e l e c t r o n  d e n s i t y  i n  t h e  F r e g i o n ,  
so-called F-peak or  F-max as  t h e  boundary between uppe r  
and lower. I t  r u n s  anywhere from something l i k e  180 t o  
300 m i l e s ,  depending on s e a s o n  and s u n s p o t  a c t i v i t y .  

QUESTION: Then a t  275 m i l e s  you were b a r e l y  
s c r a p i n g  t h e  uppe r  l e v e l  of t h i s  F-2 maximum? 

BORDEAU: Y e s .  

QUESTION: How c o u l d  your  exper iment  t h e n  p r o v i d e  
i n f o r m a t i o n  abou t  t h e  c o n d i t i o n  of  t h e  lower ionosphere?  

BORDEAU: Some o f  it is by d e d u c t i o n ;  t h e  f a c t  
t h a t  w e  got p l u s  oxygen, f o r  example. J u s t  f r o m  t h a t  re- 
s u l t  a l o n e  w e  c a n  deduce where t h i s  w a s  formed by comparing 
it w i t h  r e s u l t s  from rockets t h a t  have f lown i n  the  lower 
ionosphe re .  
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c2 QUESTION: If there is a chemist in the group, I 
wonder if he could explain why oxygen should be the pre- 
dominant gas at altitudes up to 650 miles, while nitrogen 
is the most plentiful component and lighter than oxygen? 
Why wouldn't nitrogen be your predominant gas at those 
altitudes? 

BORDEAU: Mr, Whipple, do you want to kill that 
one? 

WHIPPLE: I think we should distinguish between 
the ionized constituents of the atmosphere and the neutral 
gas. The neutral, the major component of the neutral gas 
is nitrogen, at least up fairly high, Whereas the kind 
of ion you will find depends on the neutral atom, which 
is most easily ionized, and it turns out that oxygen will 
be ionized more easily than nitrogen, therefore it is the 
most plentiful one, 

QUESTION: Then up at those altitudes you have 
a substantial amount of un-ionized nitrogen; is that 
correct? 

WHIPPLE: That is correcto 

QUESTION: Molecular nitrogen up there, as 
opposed to ionized oxygen; is that the story? 

BORDEAU: This is something we didn't measure 
on Explorer V I I I ,  

QUESTION: I say up there you would have molecular 
You would have it in the N Z :  form floating around nitrogen. 

up there with its electrons still attached. 

WHIPPLE: Right0 

QUESTION: As opposed to ionized oxygen, 

WHIPPLE: Up to about 600 -- I am thinking in 
terms of kilometers, but I can compute it in miles -- the 
percent of ionization, in other words, the number of ionized 
atoms is only a small fraction of the total number of 
molecules, So that even your oxygen molecules, your neutral 
oxygen molecules, have not been diminished in great quantity 
and will be practically all there, and just a few ionized. 

QUESTION : 
That answers another question that I had; namely, 

is there a lot of un-ionized gas up there at those altitudes? 
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c3 WHIPPLE: Yes, there is, 

CLARK: You can take that one step further in 
that you have the concept of a scale height which is directly 
proportional to the temperature and inversely proportional 
to the mass. When the oxygen dissociates, when you have 
atomic oxygen, and then ionized atomic oxygen, this is now 
lighter than the dominant molecular nitrogen, Therefore, the 
oxygen scale height is larger, therefore it decreases less 
rapidly with height than does the nitrogen. So there comes 
a cross-over point at which the atomic oxygen actually will 
be dominant over the molecular nitrogen, I am not sure what 
it is, but it is below a thousand kilometers. 

BORDEAU: There were some results that have 
nothing to do with the physics of space that came out of 
Explorer VIII. These are related to spacecraft technology. 
They came out of the work of Mr. Whipple. One of them has 
to do with the effect of the earth's magnetic field on the 
orientation of a satellite. We measured this effect. This 
has implications on orientations of satellites, like TIROS. 
That information can be used in addition to the data already 
gotten from TIROS 11, to assist them in correcting for this 
sort of an anomaly, 

QUESTION: You can determine that because the 
electrons are generally in line with the earth's magnetic 
field, and therefore you have that as your base on which to 
judge how the satellite is oriented? 

BORDEAU: Whenever you have a conducting body 
moving in a magnetic field, you would expect torque, an 
electrical torque of this sort, 

I think we can turn this over to Mr, Alexander, 
who can summarize the results in the micrometeorite area. 

ALEXANDER: We had two experiments on Explorer 
VI11 to measure properties of dust particles near the earth. 
One of them was an expansion of an experiment we had on 
Vanguard 111, and the type is also flown on some other 
space vehicles. The other one was a new experiment to fly 
on a satellite. 

These two experiments were, first, the sounding 
board with a microphone on it -- that is the reason we call 
it a sounding board -- which responds to impulse delivered 
to the plate when it is hit by one of these very small 
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c4 p a r t i c l e s  moving at a very high velocity. 

The o ther  s e n s o r  was what we cal l  a p h o t o m u l t i p l i e r  
t u b e  t h a t  w a s  opaque, would no t  see t h e  s u n l i g h t .  We p u t  a 
ve ry  t h i n  f i l m  of aluminum on it. Then when t h e  particle,  a 
v e r y  small par t ic le ,  h i t  t h e  face of t h i s  p h o t o m u l t i p l i e r ,  a 
f l a s h  of l i g h t  o c c u r r e d  as  par t  of t h e  impact e v e n t  and t h e  
p h o t o m u l t i p l i e r  could look a t  t h e  amount of f l i g h t  energy  
t h a t  was emitted by t h i s  p a r t i c l e  when it h i t .  T h i s  was t h e  
new s e n s o r  t h a t  had no t  been on a satel l i te .  I t  had f lown 
i n  rockets, more t h a n  one  rocket, bu t  had n o t  been on a 
satel l i te .  

The r e s u l t s  t h a t  w e  are s e e i n g  from o u r  expe r imen t ,  
t w o  t h i n g s  w e  feel are q u i t e  i m p o r t a n t .  They w i l l  become 
more impor t an t  when w e  b r i n g  i n ,  i n  terms of t h e  microphone 
s e n s o r ,  r e s u l t s  f r o m  Vanguard 111, which are t h e  t w o  satel- 
l i t e s  w e  have had s i n c e  Goddard was formed. One is t h a t  f o r  
t h e  first t i m e  w e  are g e t t i n g  a large number of impact  e v e n t s  
i n  which w e  c a n  s t a r t  t o  get a rather d e f i n i t i v e  p i c t u r e  o f ,  
s a y ,  take a g i v e n  mass size,  and how many of them are there; 
and t h e n  a n o t h e r  mass size,  and  how many of those, We are 
g e t t i n g  p o i n t s  on a p l o t  l i k e  t h i s  fo r  t h e  first t i m e  i n  
which w e  are t a l k i n g  about  s e v e r a l  thousand e v e n t s ,  

P r i o r  t o  these t w o  v e h i c l e s  w e  were s k e t c h i n g  
i n f o r m a t i o n  when w e  were t a l k i n g  about  t e n s  or a f e w  hundreds  
of e v e n t s .  I n  fact ,  I t h i n k  i f  you took a l l  of o u r  work 
pr ior  t o  these t w o  and totaled up  t h e  t o t a l  number of e v e n t s  
a p p e a r i n g ,  it is less t h a n  a thousand.  

So w e  are s t a r t i n g  t o  ge t  what looks l i k e  a 
d e f i n i t i v e  p i c t u r e ,  There  are v e r y  small particles t h a t  
are moving a t  h igh  v e l o c i t i e s  i n  t h e  v i c i n i t y  of t h e  earth. 

The other aspect of t h i s  t h i n g ,  a lso I refer back 
b r i e f l y  t o  Vanguard 111, t h i s  h a s  n o t  been r e p o r t e d  u n t i l  
r i g h t  now, and in fact  w e  j u s t  f i n i s h e d  u n r a v e l l i n g  data of 
what w e  would ca l l  a ra ther  special e v e n t ,  and w e  are j u s t  
s u b m i t t i n g  t h i s  t o  t h e  s c i e n t i f i c  j o u r n a l s ,  and also it fits 
here, and t h a t  is t h a t  t h e  satel l i tes ,  both of them, were 
up d u r i n g  November 1959, one ,  and 1960 on t h e  other, In 
November w e  s a w  i n  Vanguard 111 a rather high count  ra t s  for 
a short  period of t i m e ,  approximate ly  three days,  To g i v e  
you an  order of magnitude,  i f  w e  can  take t h e  number of 
e v e n t s  t h a t  w e  sow f o r  these three d a y s  on Vanguard 111, 
and t h i s  was as  many e v e n t s  as w e  s a w  i n  t h e  other  7 5  days 
on Vanguard 111. 

. _  . .. . _. . . . .  ^ _ I . I .  . . .  
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c5 This appears to be associated with what we call a 
major meteor stream that occurs in November, We know about 
meteor streams. This idea is not new because the large 
particles have been detected by the telescopes and radar 
and this type of device. 

You can look at it theoretically in several ways. 
Some people would predict that we would not find small 
particles in these major meteor streams, We think now that 
there is one major meteor stream that appears t0 have a fair 
amount, at least in November 1959, of small particles. 

In November 1960 our satellite Explorer VIII was 
also up. We come to the time that we should see this stream 
again and I have to make this kind of statement, and I will 
tell you why. 
stream again, If you remember, there was a rather spectacular 
solar event between something like the 12th and 20th of 
November, with different prominences occurring, The parti- 
cular sensor that could have seen this stream could have been 
affected by the solar event. We have indications both ways. 
We can argue both ways. 

We appear to possibly have also seen this 

It will take us longer than we had anticipated to 
unravel the information in 1960 from Explorer VIII, but we 
appear to have seen small particles for a period of about 
70 hours on both Vanguard I11 and Explorer VPII, We are 
not definite about Explorer VI11 until we have had a fair 
amount of more work. But it was something that was a little 
different, so to speak, We did find them in this stream. 

We will have an opportunity -- we haven't gotten 
the data in -- to see another stream in December with 
Explorer VIII -- I wish I had it in hand now, but it is 
not quite in our hands -- that could be a suspect for some 
more very small particles, 

QUESTION: Was this November 3, 1960 launching 
date selected in part at least because you wanted to get 
this comparative information for the November shot? 

ALEXANDER: It is more fortunate for this reason: 
This event that we saw on Vanguard 111, we got all the way 
through the tapes on Vanguard 111, It looked like there 
might be something in November. This generated enough con- 
cern to look for this that we started a program to develop 
special equipment to look at over twice the number of tapes 
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c6 t h a t  had already been g i v e n  on Vanguard I11 f o r  t h i s  par -  
t i c u l a r  r e a s o n ,  and  t h e  gent leman who d i d  it had t o  look 
down i n  t h e  n o i s e  of  t h e  t e l e m e t r y  s i g n a l s  and p u l l  it 
o u t ,  and t h e  boys came up -- it took them s e v e r a l  months 
t o  do i t ,  b u t  t h e y  d i d  come up w i t h  v e r y  d e f i n i t e l y  be ing  
able t o  g i v e  u s  twice t h e  i n f o r m a t i o n  f o r  t h i s  t i m e  t h a t  
looked special t h a n  w e  a l ready  had, 

The q u a l i t a t i v e  i n d i c a t i o n  t h a t  y e s ,  you got 
something i n  t h e  middle o f  November, o c c u r r e d  around launch  
t i m e ,  So w e  were ex t r eme ly  happy t h a t  t h i s  v e h i c l e  w a s  
f l y i n g  i n  November o f  t h i s  y e a r .  I t  w a s  s i m p l y  a t i m e  
f a c t o r  because  w e  had t o  deve lop  s p e c i a l  equipment.  

QUESTION: Would w e  be correct i n  s a y i n g  t h a t  
t h i s  was a h i t h e r t o  undiscovered  or h i t h e r t o  unsuspec ted  
stream of meteors t h a t  w a s  d i s c o v e r e d  a s  a r e s u l t  o f  t h e s e  
t w o  f l i g h t s ?  

ALEXANDER: L e t  m e  s a y  t h a t  t h e  stream has  been 
there f o r  some t i m e ,  these l a r g e  p a r t i c l e s ,  I t  depends on 
who you would t a l k  t o  as t o  w h e t h e r  t h e y  would b e l i e v e  any 
s m a l l  part icles are in these major meteor streams, 
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QUESTION: D o e s  t h i s  have a name Bike Leonid? 

ALEXANDER: You have j u s t  named i t .  

We u s e  t h e  words, "associated w i t h , "  I t  depends 
on who you were t a l k i n g  t o  as t o  whether t h e y  would t h i n k  
there would be s m a l l  par t ic les  i n  a major stream. Our 
equipment w a s  able t o  detect v e r y  s m a l l  part icles and w e  
were i n  t h e  stream, and  now w e  see t h e y  are there and w e  
are t r y i n g  t o  f i g u r e  o u t  t h e  p h y s i c s  t h a t  are invo lved  as 
t o  why t h e y  are there. 

QUESTION: Would you care t o  hazard a g u e s s  as 
t o  what t h i s  k i n d  of a shower might do t o ,  s a y ,  a n  Apo l lo  
t y p e  sa te l l i t e  in o r b i t  a t  t h a t  a l t i t u d e  f o r  a l ong  period? 

ALEXANDER: To s tar t  w i t h ,  i t  is a short  t i m e  i n  
a ny stream. That  is Number One 

I n  Vanguard 111, it c o u l d  detect a particle of a 
p a r t i c u l a r  s ize and larger. So i t  g i v e s  u s  one p o i n t  on 
t h e  graph .  5-30 w e  i n s t r u m e n t e d  t o  get three p o i n t s  on a 
g raph ,  spread apart by a factor of 10 each p o i n t ,  so w e  
c o u l d  t h e n  t i e  Vanguard 111 w i t h  i t  and ge t  a f a i r  spread. 
T h i s ,  t o  s t a r t  w i t h ,  g i v e s  u s  a n  idea of t h e  s l o p e .  

We had one other t h i n g  on Vanguard 111 t h a t  h a s  
a n  impact here, and  t h a t  is t h a t  there was a p u n c t u r e  
exper iment  i n  t h a t  there were t w o  p r e s s u r e  zones  on t h i s  
b a l l ,  i f  you remember. The area t h a t  these zones  were 
s e n s i t i v e  t o  was n o t  q u i t e  t h a t  of t h e  microphone, b u t  it 
w a s  large, t w o  or three t e n t h s  of a s q u a r e  meter, 

The p r e s s u r e  between t h e s e  t w o  zones  -- There  
w a s  a p r e s s u r e  gauge between t h e  t w o ,  t h e y  started o u t  
a t  d i f f e r e n t  p r e s s u r e s  and  t h e n  w e  c o u l d  mon i to r  t h e  
p r e s s u r e  chang ing  fo r  t h e  whole 78 d a y s .  These t w o  zones  
were n o t  punc tu red ,  The t h i c k n e s s  of t h e  p a r t i c l e  i n v o l v e d  
i n  Vanguard I11 is between 20 and 30 m i l l s .  If you take 
t h e  number of particles t h a t  w e  had from t h e  microphone 
size particles and  go down t o  a larger one i n  terms of 
t h i s  stream a l o n e ,  depending  on what k i n d  of s l o p e  you take,  
you would s a y  had we g o t t e n  h i t  by one i t  might  have 
p u n c t u r e d  i t .  I t  wasn ' t  p u n c t u r e d ,  so t h a t  is  good informa- 
t i o n ,  

I n  a meteor stream how your  numbers v e r s u s  m a s s  
goes, w e  d o n ' t  know t h a t  y e t .  E x p l o r e r  V I I I  data fo r  u s  
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may d e f i n i t e l y  h e l p .  
d i f f e r e n t  d i s t r i b u t i o n  of masses i n  a meteor stream t h a n  w e  
see way o u t  i n  space i n  i n d i v i d u a l  p a r t i c l e s ,  This w e  don ' t  
know w e l l ,  e x c e p t  those zones  w e r e  n o t  punc tu red  i n  t h a t  t i m e  
no r  i n  t h e  78 d a y s ,  You can  look  a t  it b o t h  ways. 

I n  o t h e r  words, you may have a n  e n t i r e l y  

QUESTION: I wasn ' t  t h i n k i n g  so much of t h e  possi- 
b i l i t y  of t h e  s k i n  of Appolo b e i n g  punc tu red  by a meteorite 
as  I was of a cumula t ive  s a n d  b l a s t i n g  e f f e c t  t h a t  might 
change t h e  h e a t  transfer c h a r a c t e r i s t i c s  or r a d i a t i o n  
characteristics, 

ALEXANDER: These size p a r t i c l e s ,  u n l e s s  you g e t  
t o  v e r y  l o n g  l i f e t i m e s  -- when I sag l o n g ,  I a m  t h i n k i n g  of 
a t  l eas t  a y e a r ,  maybe l o n g e r  -- your  sand  b l a s t i n g  is go ing  
t o  come from even smaller t h a n  t h e s e ,  because  you have enough 
of them, You have got t o  g e t  these t h i n g s  c o n c e n t r a t e d  i n  a 
large number i n  a s q u a r e  m i l l i m e t e r ,  t h i s  t y p e  of t h i n g .  

UTHEWS: That  exper iment  w a s  a l so  on Vanguard 111. 

ALEXANDER: We had a n  e r o s i o n  exper iment .  I t  d i d  
not  change,  e i t h e r ,  i n  terms of v e r y  s m a l l  ones .  

QUESTION: Would you d e f i n e  l a r g e  and s m a l l ?  

ALEXANDER: I u s e  t h i s  number fo r  you. Whether you 
want pounds or grams, I a m  n o t  s u r e .  I t  is easier for  m e  
t o  s a y  grams, I w i l l  relate it t o  pounds.  

The s e n s i t i v i t y  p o i n t  on Vanguard 111, f o r  i n s t a n c e ,  
w a s  one b i l l i o n t h  of a gram. Div ide  t h a t  by f i v e  hundred and 
you w i l l  ge t  approximate ly  a pound f i g u r e .  

On E x p l o r e r  V I 1 1  o u r  m o s t  s e n s i t i v e  p o i n t  f o r  t h e  
microphone w a s  between one b i l l i o n t h  and one - t en th  of a 
b i l l i o n t h  of a gram, and  t h e n  went up by a fac tor  of t e n .  So 
w e  can s a y  less t h a n  a b i l l i o n ,  or t e n  ove r  a b i l l i o n ,  and  
t h e n  a hundred ove r  a b i l l i o n .  So these are t h e  p o i n t s .  

You get  i n t o  p u n c t u r e  t r o u b l e ,  however, i n  
par t ic les  n o t  v e r y  much larger t h a n  t h a t ,  i r ,  terms of knock- 
i n g  a h o l e  i n  something.  That  p a r t i c l e  '10-9 
no one e x p e c t s  is go ing  t o  p u n c t u r e  twenty m i l l s  of material. 
But you d o n ' t  have t o  ge t  too much larger b e f o r e  p e o p l e  
s ta r t  t o  worry abou t  i t .  

, I  
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Our group a t  Goddard does n o t  i n v e s t i g a t e  t h e  
e n g i n e e r i n g  a s p e c t s ,  though w e  know and work c l o s e l y  w i t h  
peop le  concerned  w i t h  t h i s  w i t h i n  NASA. 

QUESTION: You referred to t h e  meteor stream of 
large particles 'and t h e  f a c t  t h a t  small  o n e s  e x i s t e d  i n  i t .  
Does t h i s  j u s t  ho ld  t r u e  as t h e  d i v i d i n g  l i n e  between 
large and  small? 

ALEXANDER: T h i s  would be q u i t e  small. A large 
particle w e  would s a y ,  t h e  k i n d  t h a t  you see w i t h  t h e  
ground-based d e t e c t i n g  d e v i c e ,  telescopes, pho tograph ic ,  
b o t h  v i s u a l  and  p h o t o g r a p h i c ,  and  radar, are a t  least  
larger t h a n  1/10,00Oth of a gram or larger. So w e  are 
a l m o s t  a m i l l i o n t h  s m a l l e r  t h a n  t h a t .  We are q u i t e  a ways 
away from t h e  ground-based data. 

QUESTION: What diameter is associated w i t h  
these p a r t i c l e s ?  

ALEXANDER: If t h e y  are s o l i d  p a r t i c l e s ,  t h e n  
o u r  gram would be i n  t h e  neighborhood of 5 microns ,  
4 t o  5 .  Our p h o t o m u l t i p l i e r  s e n s o r  would detect a 
1 micron p a r t i c l e  or even  smaller t h a n  t h a t ,  which is a 
m i l l i o n - m i l l i o n t h  of a gram. 

QUESTION: I b e l i e v e  D r .  Van A l l e n  asked you a t  
a n  i n t e r p l a n e t a r y  mee t ing ,  how d id  you know t h e y  are 
micrometeorites. How do you know? 

ALEXANDER: These are impact s e n s o r s .  I t  depends 
upon a n  impact  b e i n g  t h e r e .  A hole is n o t  b e i n g  punched. 
A p e r s o n  feels more Comfortable, i f  he  had someth ing ,  n o t  
a p i e c e  of metal, b u t  someth ing  v e r y  t h i n ,  and  a hole 
o c c u r r e d  i n  i t ,  and you c o u l d  detect t h e  h o l e  w i t h  a l i g h t -  
s e n s i n g  d e v i c e  or  someth ing ,  you would f e e l  t h a t  you got 
h i t .  T h i s  w a s  on Vanguard 111. I t  w a s  a v e r y  s m a l l  area, 
6 micron milar w i t h  aluminum o v e r  i t .  I t  a l s o  w a s  on 
Explorer V I I .  Vanguard 111 and Explorer V I 1  were up a t  t h e  
same t i m e .  So you might c o n s i d e r  it one expe r imen t ,  maybe. 

We t h i n k  t h a t  w e  have s e e n  a hole i n  one of those 
s e n s o r s  on E x p l o r e r  VII. 

When you run  t h i s  r o u t e ,  t h a t  you take t h e  com- 
b i n e d  area of Vanguard 111 and E x p l o r e r  V I I ,  of t h i s  milar 
s k i n ,  and t h e n  take a microphone, from t h e  microphone data 
you would get one hole. I t  is p r e t t y  poor s ta t i s t ics  for  
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one e v e n t .  I t  f i ts  t h e  p i c t u r e  p r e t t y  w e l l .  

The other answer t o  your  q u e s t i o n :  We went 
t o  e x t r e m e l y  elaborate p r o c e d u r e s ,  e s p e c i a l l y  on 
E x p l o r e r  V I 1 1  t o  t r y  t o  do e v e r y t h i n g  w e  c o u l d  p o s s i b l e  
t o  make t h e  microphone sys t em as a whole,  s enso r ,  
e l e c t r o n i c s  and payload, extreme1: c $ i ~ a t - . t  s o  t h a t  w e  would 
have a f a i r  degree of c o n f i d e n c e  level. 

An example of t h a t  is t h a t  w e  set t h e  r e q u i r e -  
ment ,  and the pay load  manager w a s  v e r y  g r a c i o u s ,  and w e  had 
t o  work hard t o  do i t ,  b u t  t h a t  payload wou ldn ' t  f l y  u n t i l  
w e  had 24  h o u r s  of c o n t i n u o u s  o p e r a t i o n  of t h e  s a t e l l i t e ,  
i n c l u d i n g  t h e  t r a n s m i t t e r ,  and  no  c o u n t s  b e i n g  detected 
from t h e  sys tem.  T h i s  meant t h a t  w e  worked o u t  a l l  pay load  
i n t e r f e r e n c e  problems i n  t e r m s  of t h e  gear, and  t h e n  p u t  
t h e  24-hour r equ i r emen t  on. So w e  have t h a t  k i n d  of 
c o n f i d e n c e  l e v e l  a b o u t  i t ,  

The o n l y  t h i n g  w e  don ' t  know a n y t h i n g  a b o u t  t h a t  
would g i v e  u s  f a l s e  i n f o r m a t i o n ,  so  t o  s p e a k ,  c o u n t s  w i t h i n  
the s y s t e m ,  is a thermal problem, t e m p e r a t u r e  changing .  

Tha t  sound ing  board you w i l l  notice, i f  you w i l l  
look a t  t h e  s a t e l l i t e  o v e r  here, is a c o u s t i c a l l y  isolated 
from the  rest of t h e  pay load .  

Two, you w i l l  n o t i c e  p a i n t ,  a p a r t i c u l a r  k i n d  of 
p a i n t  on t h e  back of t h e  p a y l o a d  s k i n  and t h e  back of t h e  
sound ing  board t o  t r y  t o  t h e r m a l l y  c o u p l e  it as  w e l l  as 
p o s s i b l e  t o  t h e  s k i n  of t h e  p a y l o a d ,  so t h a t  i ts t e m p e r a t u r e  
d i d n ' t  v a r y  wider t h a n  the s k i n  v a r i e d ,  

L a s t l y ,  you would look a t  your  data i n  t h e  
o rb i t .  You go t h r o u g h  a thermal c y c l e  e v e r y  o rb i t .  The 
c y c l e  may d i f f e r  some a l i t t l e  b i t ,  e s p e c i a l l y  d u r i n g  t h e  
l i fe t ime of a sa te l l i t e .  But i f  you found t h a t  your  rate 
o v e r  s e v e r a l  d a y s ,  e s p e c i a l l y ,  w a s  p r e t t y  e v e n ,  you would 
s tar t  t o  worry ,  and  s a y  t h a t  I have t h e r m a l  noise. 
But w e  have cases where w e  c a n  go a whole o rb i t  w i t h  no  
i n f o r m a t i o n  a t  a l l ,  I n  fac t ,  t h a t  is one of t h e  t h i n g s  
t h a t  w e  p l o t ,  how many o r b i t s  do w e  have w i t h  zero c o u n t s .  
T h i s  is a d e f i n i t e  i n d i c a t i Q n  that  w e  d o n ' t  have a t h e r m a l  
problem. 

QUESTION: What p r o p o r t i o n  was it? 

ALEXANDER: T h i s  depends .  We have  found w e  
have 2 5  or 30 p e r c e n t  of t h e  p a s s e s  i n  November t h a t  w e  
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have o u r  i n f o r m a t i o n .  

BORDEAU: I would s a y  w e  have gone th rough  something 
l i k e  30 p e r c e n t  of t h e  November tapes is what he is t r y i n g  
t o  s a y ,  which would amount t o  abou t  15 p e r c e n t  of the  to ta l  
data gathered, because w e  had t w o  months of a c t i v e  l i f e .  

ALEXANDER: Whenever w e  f i n d  a case where w e  got 
a r e a d i n g  once p e r  o r b i t  on t w o  s u c c e s s i v e  o r b i t s ,  t h e n  w e  
see how many c o u n t s  are there. We l i k e  t o  see c o u n t s  t h e r e ,  
b u t  w e  a l so  f i n d  t h a t  w e  do have s p m e  o rb i t s  w i t h  zero 
c o u n t s .  If you had o n l y  once ,  t h i s  wouldn ' t  be much of a n  
i n d i c a t i o n .  But w e  do have a number of these. So t h i s  
p u t s  up o u r  -- I c a n ' t  t e l l  you e x a c t l y .  T h i s  p u t s  o u r  
c o n f i d e n c e  level back up a l i t t l e  higher even  tha t  w e  are 
s e e i n g  c o u n t s .  

QUESTION: What would t h e  zero c o u n t s  i n d i c a t e ?  

ALEXANDER: Zero c o u n t s  I am s a y i n g  i n d i c a t e  w e  
do n o t  have thermal ly-caused  p u l s e s .  

QUESTION: Doesn ' t  i t  a l so  i n d i c a t e  t h a t  t h e  
s a t e l l i t e  is n o t  b e i n g  h i t  by any th ing?  

ALEXANDER: Then of c o u r s e  t h a t  means t h a t  t he  
i n f o r m a t i o n  w e  are g e t t i n g  is a n  impact, meaning no impact 
i n  t h a t  two-hour period. 

QUESTION: No, no. What I mean is what does i t  
i n d i c a t e  when you have no impacts? That  n o t h i n g  is h i t t i n g  
it? 

ALEXANDER: Tha t  is i t .  During t h a t  two-hour 
period. W e  d o n ' t  have a day i n  which there are no  impacts. 

QUESTION: T h i s  t h i n g  lasted f o r  54 days .  What 
f i n a l l y  knocked it o u t  of commission? 

BORDEAU: W e  d i d  n o t  go for  a l o n g  l i f e t i m e  on 
t h i s  s a t e l l i t e ,  main ly  because  w e  were afraid t h a t  i f  w e  
had p u t  solar cells  on it t h a t  there w a s  some gap i n  o u r  
knowledge as t o  t h e  effect of t h e  so la r  cells  on a 
s c i e n t i f i c  expe r imen t ,  and w e  f e l t  w e  wanted t o  get  a 
small amount of good q u a l i t y  data rather t h a n  a large 
amount of poor q u a l i t y  data. So the  s a t e l l i t e  w a s  powered 
by chemical batteries,  and  t h a t  is t h e  r e a s o n  why i t  had 
o n l y  t w o  months of a c t i v e  l i f e .  
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QUESTION: I t h o u g h t  t h e  s q u a r e s  were solar  cells. 

MITTAUER: If I may b r e a k  i n .  I d o n ' t  want t o  c u t  
you o f f .  I have  B i l l  G r e e v e r ,  who I would l i k e  t o  ask what 
comments he has, i f  a n y ,  on t h e  Juno I1  s h o t s ,  t o  ge t  him 
o f f i c i a l l y  on t h e  record, and  M r .  Mathews, on t h e  s a t e l l i t e  
itself, t h e  s h e l l  and  so o n ,  i f  t h e y  have any comments, 
or i f  you have any q u e s t i o n s ,  B i l l ?  After t h i s ,  as f a r  as 
I a m  conce rned ,  more q u e s t i o n s  i f  you s t i l l  want to go. 

GREEVER: The m i s s i o n  on t h i s  s h o t  w a s  e x t r e m e l y  
u n e v e n t f u l .  E v e r y t h i n g  went v e r y  smoo th ly .  The v e h i c l e  
per formed e x c e p t i o n a l l y  w e l l .  

.I-. . . . " . _ _  _._I"I .. . -  - . ~  . . .  . . .  . . .. ._ I . . 
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MITTRUER: M r .  Mathews, do you have any comments 
on t h e  performance of  t h e  s a t e l l i t e  i t s e l f ?  

MATHEWS: About a l l  I can s a y  is t h a t  t h e  s a t e l l i t e  
w a s  p robably  one of the  more complex, e l e c t r o n i c a l l y ,  of t h e  
sa te l l i t es  t h a t  had been p u t  up up t o  t h a t  t i m e ,  and appar -  
e n t l y  a l l  of t h e  s a t e l l i t e s  performed normal ly  th rough  t h e  
a n t i c i p a t e d  l i f e  which w a s  w i t h i n  ve ry  close t o  t h e  e s t i m a t e d  
l i f e ,  which was about  s i x t y  d a y s ,  and it l a s t e d  about  f i f t y -  
f o u r .  The power d r a i n s  do change s l i g h t l y  w i t h  t i m e ,  so  w e  
can  c e r t a i n l y  c o n s i d e r  it a normal o p e r a t i o n .  

CJQE3TI~: What are you go ing  t o  do n e x t  a l o n g  t h i s  
1 ine?  

BORDEAU: A s  far as  t h e  ionosphe re  expe r imen t s  of 
t h i s  n a t u r e  are conce rned ,  t h e  t r e n d  which Mr. Serbu ,  Donley, 
and Whipple are t a k i n g  is  t o  take t h e s e  f i v e  or s i x  i n s t r u -  
ments and t o  make one s i n g l e  i n s t r u m e n t  o u t  of them and t o  
use  t h e  t ime-sha r ing  d e v i c e  and t o  f l y  them on t h i n g s  l i k e  
t h e  Echo s a t e l l i t e  where you go o u t  f u r t h e r  i n t o  r e g i o n s  of  
s p a c e ,  and any o t h e r  s a t e l l i t e  t h a t  he can  g e t  a piggyback 
r i d e  on.  That  is  t h e  p l a n  a t  t h e  moment. 

&;2lh?3TI&GR: You might p u t  some of  t h e s e  expe r imen t s  
on ffstreetcar't  s a t e l l i t e s ,  too,  is t h a t  r i g h t ?  

BORDEAU: Y e s ,  t h a t  is r i g h t .  

CLARK: I n  a ve ry  real  s e n s e  t h e  Uni ted  Kingdom 
S c o u t ,  go ing  e a r l y  i n  1962, w i l l  be t h e  fol low-on t o  Exp lo re r  
V I I I ,  because  t h e  B r i t i s h  e x p e r i m e n t e r s  w i l l  be a b l e  t o  t a k e  
advantage  of i t ,  which h a s  been g a i n e d  i n  o r d e r  t o  make 
changes  i n  t h e  i n s t r u m e n t a t i o n ,  t h a t  w i l l  g i v e  them a bet ter  
q u a l i t y  d a t a .  

@j);$lp~&$.: The B r i t i s h  are go ing  t o  use  one of 
o u r  Scouts?  

CLARK: Y e s .  

QUESTIDIT,: That  is from Wallops I s l a n d ?  

CLARK: Y e s .  

MATHEWS: They are h e r e  now w i t h  a payload  w i t h  u s ,  
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QUESTIOIV: What are t h o s e  exper iments?  

CLARK: T h i s  is t h e  Uni ted  Kingdom so-called S-51. 

BORDEAU: I t  c o n t a i n s  expe r imen t s  s i m i l a r  t o  what 
Exp lo re r  VI11 h a s .  

QU%STPOl?: I t  w i l l  be a comple te ly  UK-made payload? 

CLARK! No. 

MATHEWS: The s a t e l l i t e  s t r u c t u r e ,  t h e  e l e c t r o n i c s ,  
t h e  power s u p p l y ,  t h e  b a s i c  s a t e l l i t e  i t s e l f ,  is be ing  done 
h e r e .  The B r i t i s h  are s u p p l y i n g  t h e  s e n s o r  elements f o r  t h e  
s a t e l l i t e .  They are a l so  s u p p l y i n g  some of t h e  e l e c t r o n i c s  
t h a t  are a s s o c i a t e d  d i r e c t l y  w i t h  t h e  s e n s o r s  themselves .  W e  
are s u p p l y i n g  t h e  b a s i c ,  t h e  t a p e  r e c o r d e r s ,  t r a n s m i t t e r s ,  
channe l  r e c e i v e r s ,  power s u p p l i e r s ,  a n t e n n a s ,  s t r u c t u r e ,  t h a t  
so r t  of t h i n g  is b e i n g  done b y  Goddard. They are working 
c lose ly  w i t h  us .  
menters  h e r e  now. 

They have t h r e e  of  t h e i r  pr imary e x p e r i -  

The f i r s t  one w e  f ee l  is more or less a t r a i n i n g  
program f o r  t h e  B r i t i s h .  We w i l l  h e l p  them ve ry  c a r e f u l l y  
w i t h  t h e  f irst  one. A f t e r  t h a t  w e  expec t  them t o  take on 
more and more as t h e y  go on w i t h  t h e  program. 

:QUESTf0R They have gone so  b i g  w i t h  t h e  high-  
a l t i t u d e  sounding rockets so l o n g ,  why do t h e y  need a U . S , -  
t r a i n i n g  program t o  g e t  p r o f i c k e n t ?  

MATHEWS: I t  is a l i t t l e  d i f f e r e n t  problem when you 
g e t  i n t o  s p a c e ,  Remember t h e r e  is a b i g ,  b i g  d i f f e r e n c e  i n  
t h e  l i f e t i m e  of a sounding r o c k e t  and a space  o b j e c t  which 
a f f e c t s  your e l e c t r o n i c  r e l i a b i l i t y ,  t h e  t empera tu re  c o n t r o l  
problems,  a l l  of t h o s e  t h i n g s ,  

QUESTLQbT: I wonder i f  someone would d e s c r i b e  t h i s  
o r i en ta t ion  d e v i c e ,  

BORDEAU: Mr. Whipple and M r .  Donley, m a i n l y  Mr. 
Whipple, deduced t h i s  from t h e  d a t a .  Maybe Mr. Donley cou ld  
d e s c r i b e  how t h i s  o r i e n t a t i o n  d e v i c e  works. 

DONLEY: T h i s  o r i e n t a t i o n  d e v i c e  was so r t  of an 
e x t r a  bonus.  I t  w a s n ' t  a pr imary exper iment .  I t  came as 
t h e  r e s u l t  of t h e  ionosphe re  i n v e s t i g a t i o n s .  

I -  . -  " . . .. _-__ ... ... ..~_"..I ._ . .. . . 
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One of t h e s e  i o n  t r a p s  i n  p a r t i c u l a r ,  what w e  c a l l  
an i o n  c u r r e n t  moni r’, c o u n t i n g  t h e  number of i o n s ,  w e  found 
is s e n s i t i v e  t o  t h e  v e l o c i t y  v e c t o r ,  I n  o t h e r  words,  as  t h e  
s a t e l l k t e ,  e s s e n t i a l l y  as t h e  t r a p  goes  forward, it c o u n t s  
i o n s .  When it l o o k s  away,  t h e r e  is a d e a r t h  of i o n s ,  hence 
no i n d i c a t i o n . ’  I f  w e  u s e  t h i s  w e  can  t e l l  when t h e  s a t e l l i t e  
is, a c e r t a i n  p o r t i o n  of t h e  s a t e l l i t e ,  l o o k i n g  fo rward ,  A 
sort  of a n g l e  of a t tack meter. By combining t h i s  w i t h  a 
d i r e c t i o n a l  c h a r a c t e r i z a t i o n  of t h e  e l e c t r o n i c  c u r r e n t  or 
emiss ion  of e l e c t r o n s  o f f  t h e  s u r f a c e  due t o  solar  r a d i a t i o n ,  
w e  can  come up w i t h  t h e  o r i e n t a t i o n  of t h e  s a t e l l i t e  b y  measur- 
i n g  t h e s e  ionosphe re  c u r r e n t s ,  or p r o p e r t i e s  of i onosphe re ,  

ndependent of  t h e  horazon d a t a  or s o l a r  d a t a  as 

We need a l i t t l e  b i t  of  i n f o r m a t i o n  about  t h e  so l a r ,  
b u t  w e  can  get t h i s  f r o m  t h e  o r b i t a l  i n f o r m a t i o n  and v e l o c i t y  
v e c t o r  i n f o r m a t i o n ,  from t h e  t r a c k i n g  data. 

f . QUESTION: You would Have t o  u s e  t h i s  a s  an i n p u t  
t o  some k i n d ” o f  a r e a c t i o n  m a s s  t h i n g  t o  a c t u a l l y  o r i e n t  t h e  
t h i n g ?  T h i s ’ d e t e r M i n e s  t h e  o r i e n t a t i o n  b u t  i t  d o e s n ’ t  
o r i e n t  it? 

DONLEX: That  is correct .  You would have t o  f e e d  
some sort of s e r v o  mechanism and would s e r v e  as a c o r r e c t i o n  
d e v i c e  ta g’ive you t h e  c o r r e c t i o n  s i g n a l ,  t h e  error s i g n a l .  

QUESTION: I n s t e a d  of u s i n g  t h e  h o r i z o n  s e n s o r  as 
you d i d  ‘an t h e  Agena, you would use  t h i s .  
a p p l i c a b l e  on t h e  Nimbus? 

Might t h i s  be 

DONLEY: I t  c o u l d  be a p p l i c a b l e  t o  t h e  Nimbus. Of 
c o u r s e ,  t h e y  are u s i n g  t h e i r  h o r i z o n  s c a n n e r s  I b e l i e v e .  

, .  
BORDEAU: Whether or n o t  i t  is u s e f u l  depends on 

t h e  a c c u r a c y  you want i n  p o i n t i q g .  T h i s  s y s t e m  does  no t  have,  
a t  t h e  moment, a h i g h  accu racy .  

QUESTLQH: How accujrate  is it? 

DONLEY: I would s a y  o u r  b e s t  accuracy  h e r e  is  on 
t h e  o r d e r  of f i v e  degrees.‘ 

QUESTION: Of yaw angle or v e l o c i t y  v e c t o r ?  

DONLEY: Y e s .  The s e n s i t i v i t y  v a r i e s  as a c o s i n e  

Maybe improvements c o u l d ’ b e  made t o  
f u n c t i o n .  So’ it i s s o n l y  a s . g o o d  as you know t h e  c o s i n e  func-  
t i o n  as it  s t a n d s  now. 
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make it more accurate.  Certainly it doesn't have the  in- 
herent accuracies  of optical systems. 

WBIPPLE: I t  could be improved up to about a degree 
accuracy. 

YITTAUER: Are there any further questions? I t  has 
been almost exac t ly  an huur, 

Thank you very much. 

(Thereupon, at 3:35 Pam., t h e  Press Conference 
was adjourned.) 
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FOUR COMPANIES SELECTD FOR SATURN S-I1 BIDDING 

NASA today inv i ted  four  c o ~ I ~ a n i e s  t o  submit de t a i l ed  
proposals OM the design, dcvelo?ment, an6 production of the 
Saturn S-I1 stage. 

The firms am Aerojet-General Corporation, Douglas 
Aircraf t  Corporation, General Djmanics-Astr-onaEtics Division, 
and North American Aviation, Inc.  

T h i s  i s  the second and. f i n a l  phase of e procedure t o  
s e l e c t  the prime contractox- f o r  the S-I1 -- t o  date the 
l a r g e s t  rocket u n i t  t o  be undertaken by U . S .  industry.  

The S-I1 w i l l  be the second stage of the advanced 
Saturn which w i l l  have several times the: payload cxpabi l i ty  
of the Saturn C - l .  It w i l l  be able  t o  l i f t  the three-man 
Apollo spacecraf t  t o  eoca2e veloci ty  and could be used f o r  
circwnlunar f l i gh t .  

It w i l l  be powemd by four. 69.-2 l l qu id  hydrogen-liquid 
oxygen engines already under development by Rocketdyne Division 
of North American. 
800,000 pounds. 

of the advanced Saturn w i t h  the S-I1 i n  late 1964 or e a r l y  1965. 

a t  the NASA Marshall Space Blight Center, Huntsvil le,  Alao, 
the organizat ion managing the Saturn pro jcct . 

O f  the t h i r t y ,  seven submitted general  proposals my 11. 
On the basis of these ~ r o p o s a l s ,  four  companies were selected 
t o  draft de t a i l ed  proposals for bci lding the stage. 

The atage w l l l  have an a l t i t u d e  thrust  of 

Present plans are aimed a t  a target date  f o r  first f l i g h t  

Thir ty  firms attended a pre-proposal conference April  18 

The four  f i r m s  have been asked t o  at tend a fPnal proposal 
conference June 21 at  which tlme they w i l l  be given information 
needed i n  the preparat ion of the proposals w f t h  regard t o  both 
technical  approach and cost  of the pro jec t .  

After the proposal conference, the  firms will be given 
about a month t o  prepare t h e i r  p roposa l s ,  
f o r  evaluat ion aiid negotiation to fo l low so t h a t  a contract  
can be signed by OctoSer I, 

Present plans are 

- EN3 - 
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AWARD BACTERIA STUDY CONTRACT 

The National Aeronautics and Space Administration has 
awarded a $16,900 con t rac t  t o  National Research Corporation, 
Cambridge, Mass., t o  i n v e s t i g a t e  the e f f e c t s  of simulated 
space environments on t h e  l i f e  of microorganisms. 

The program c a l l s  f o r  s t u d i e s  of a t  l e a s t  s i x  representa-  
t i v e  spec ies  of common e a r t h  b a c t e r i a  t o  determine t h e i r  
a b i l i t y  to survive such hazardous space condi t ions 
as u l t r a h i g h  vacuum, u l t r a v i o l e t  r a d i a t i o n ,  temperature and 
des i cca t ion  f o r  varying per iods  of t i m e .  

The microorgan m s  w i l l  be  subjec ted  t o  t h e  u l t r a h i g h  
vacuum range of Torr (mi l l imeters  of mercury) which 
i s  equiva len t  t o  the  very low pressures  encountered a t  
o r b i t i n g  a l t i t u d e s  beyond 500 miles .  

It i s  be l ieved  that  t h e  a b i l i t y  of common microorganisms 
t o  survive i n  the space environment may inf luence  t h e  
p repa ra t ion  of f u t u r e  i n t e r p l a n e t a r y  probes.  

A smal le r  NASA-funded study, a l ready  completed a t  NRC, 
i n d i c a t e s  t h a t  a t  l e a s t  t h r e e  spec ie s  of hardy b a c t e r i a  
can surv ive  t h e  space vacuum which i s  equiva len t  t o  a 
1 0 - b i l l i o n t h  of atmospheric pressure .  

I n  the new program, t h e  microorganisms w i l l  be des icca ted ,  
o r  d r i e d  out ,  and placed on l abora to ry  f i l t e r  patches f o r  
space t e s t i n g .  The d r i e d  microbes w i l l  then be subjec ted  
t o  u l t r a h i g h  vacuum, f l u c t u a t i n g  temperatures and varying 
time f a c t o r s  from one day t o  per iods  of a week o r  more. 
U l t r a v i o l e t  r a d i a t i o n  a t  wave lengths  down t o  2000 
angstroms o r  lower w i l l  be introduced i n  t h e  t e s t  f a c i l i t i e s  
t o  s imulate  r a d i a t i o n  found i n  space. 

Fur ther  s t u d i e s  a r e  expected t o  include p a r t i c l e  
bombardment, i on iz ing  i r r a d i a t i o n  and t h e  e f f e c t  of 
mutation r a t e s  on s u r v i v a l  of the  b a c t e r i a .  

Basel ine con t ro l  tes ts  w i l l  be  run simultaneously i n  
varying atmospheric condi t ions .  

- END - 
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PlrUM BROOK REACTOR GOEX3 CRITICAL 

SANDUSXX, OHIO, JUNE 14 -- The National Aeronautics and 
Space Administration's Plum Brook Reactor began operating 
today on a l o w  power oalilbration basis. 
tesi; fac i l i ty  of NASA's Lewis Research Center, Cleveland, 
is desZgned especially for the study of nuclear power 
system components. It vms completed last March. 

The reactor a 

E. 3. M8nganielJ-o acting direc'bor of L e w i s  said, "We 
a m  now using the reactor at low power eo calibrate all 
instruments and equipment. This means that at start-up 
today %he reactor rsgisteped a few watts. 
of several months this will be increased gradually to a 
m a x l m m  of 100 kilowatts. Then the reactor will be 

Over a period 

ti  mnspection ' 
SlzLIt-dokin for 

The NASA executive explained that during shut-down the 
reactor would be subjected to a final inspection by the 
Atomic Energy Commissf'on, 
about 30 days and then the reactor all be $urned on w l t h  
a long-lerm objective of reaching the f'ull design power 
of fh million watts. 

The shut-down period will total  

"The taslk of resewch in nuclear propulsion technology 
i s  moat forrni6abIe and requires careful long-range p2anning" 
Mr. Manganiello said. "FOP example, planning f o r  the Plum 
Brook Reactor began more than five years ago" he added. 

The reactor is an invaluable tool f o r  the seUw of 
components aueh as pumps, turbines, ahlelding m d  propellant 
feed systems, and materials under radiation condltions 
similar to those anticipated in full-scale nuclear-powered 
systems for spacecraft, In operation the Plum Brook Reactor 
will simulate on the ground, under carefully controlled 
conditions, the radiation environment of nuclear power plants 
such as SNAP and Rover. 

One of %he experiments scheduled for early Anves'cigation 
in the reactor following achievement of f u l l  power i s  the 
effect of radiation on materkals at the extrenely low 

. 
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I appreciate the opportunity t o  appear tollay i n  support of E.&. 7377, 

part icular ly  as it relates t o  providing be t te r  mansganent i n  Goverment 

through increases i n  the n d e r  of posit ions i n  the top grades authorized 
' by rhe Classification Act of 1949, and fhrcugh iiicrzases i n  the excepted 

positions which involve heavy responsibil i ty for research and development 

i n  urgent Government progrhs .  

The Hational Aeronautics and Space fklminis'cration is  now faced with 

the problems of increasing i t s  presm.t level of e f fo r t  by more than 50 

percent i n  1962 and increasing that  level by a h o s t  100 percent i n  Fiscal  

Year 1963. Approximately 80 percent of the work which we must do i n  order 

t o  achieve the e a r l i e s t  possible e q l o r a t i o n  of the moon, and continue our 

, 

other space ac t iv i t i e s ,  will be done m d e r  contracts with pr ivate  industr ies  

and non-governmental s c i en t i f i c  irastifxtions. Pract ical ly  a l l  of t h i s  work 

w i l l  be at the very forefront of modem science and technology, 

What t h i s  country w i l l  be attempting t o  do w i l l  i n  most cases be out 

i n  f ront  of anything heretofore undertaken. 

Further, the Space A c t  i q o s e s  on us an additional responsibil i ty to 

see that the lessons we learn and the benefits which can be derived from 

our very advanced technology are -de available t o  indust.ry i n  such a ~ 7 a y  
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GS to eipci i ie  their ~pplication in t~hatever Q T ~ Z C  ~Z.cy czn beiac2it caz 

econczy, T'nzse benefits  can be eaom.o'crs. A l l  of this 1c1cc?ns that ix thc 

p"o2zlrsif,g, i n  the organization, In the cxeecilkcsn, in ~ ! Z C  f olIc:;J.-up and cvduction, 

GLXI In  the  q p l i c a t i o n  of new tirings L m ~ ~ ~ i  f rm c:priance as we pxozress., 

we shl;?ly ca~cot afford t o  have i n  o x  t ~ ?  positiions of l eadersk ip  anything 

but the best: which the country has 2~ sffer, 

Sfnee World l?ar XI, it  has been t r ~ ~  privilege to scr-;~; .in the Barea~ 02 

the Budget, the State Deparmeat, a-ild ixv z k  X ~ t i ~ n a 1  & ~ . P G ~ U C ~ C S  and Space 

Aclrainfstscatioz, Therefore, I have kd m ogpoz'iut~ity to see, over an extended 

t h e ,  the r e su l t s  of a pay stmcturc fo;: to?  executive azd technical posit ions 

which was inadequate t o  r e t a in  i r r  $he Fedei,-;rl service m n y  of its most effect ive 

and p r m i s h g  executives,, S,ince World Vzr 11, rkrere has been an increasing 

d i f f e ren t i a l  between govemental salaries for sxch posit ions and otl'iside 

opportunities available t o  our CQUI~X-Y'S ablest e;rrecutives and t e c h l c a l  

leaders. The r e su l t  has not oaly been a steady drain away f roa  the vczy large 

3rd hportcnat prograins 'of the Federal Goveiment--cn which, i n  m e y  cases, our 

. 

future as a nation degeslds--burs. a steer',y iqaimen6, of those incentives which 

attract into Goverment service able yovunger nen who can replenish the ta lep t  

bad< that i s  so steadi ly  being d ram upxa, 

In  the years foPPowing World War IT, m a y  very cApab2.e nen who had served 

duricg war tine f e l t  they had done their  duty 2nd left for be t t e r  opportunities 

outside Govement. To neet t h i s  problem the Classification Act of 1949 was 

enacted t o  p e d t  three additional grades ~ b o v e  GS-15 for at f eas t  a l h i t e d  

 der of top career posit ioas i n  the executive bsaacfi. 

exlrarged the authorization t o  e q E c y  acizrr t is t ,~  znd esgineers a t  special higher 

rafes  of pay, although again i n  Ehited n-xlbezs. 

This sane act also 

Z believe t h i s  new approach 
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t o  csz2r3r salaries i n  the top echelorzs of Govcr~.r;tr-nt x d c  E! b l ~  ciiffcrcxcc 

et i 5 7 , e  t h e  i n  slowing up the loss of key c i v i l  service perscxd.  t o  i;-:cie:st-fy. 

The 1949 Act did not, of course, e l i ~ i n ; s ~ e  the problcr, catiircly b e c a m  

the r i a 7  ssklaq scales  were still. appreciably belot7 the ca-~tsidc C C T C ~ C I ~ C ~ ~ ~ G X I ,  

and the nmber of such posi t ions suthorizcd x;,w quite  IimitcZ. 

t h i s  was a l eg i s l a t ive  l a n h r l c  i n  Fadcral pcrsomzl edministratio;~,  

I!cverth~lccl;, 

The 

subsequent increases i n  the nwber  allcwed ead the subscquxLt aGjusp.ents til 

the  p2y scales h2ve made it possible t o  retain in ehe p ~ b l f c  service m n y  

outstanding men and women. 

The present requirements reflecccd i n  H,R. 7377 arc the r e su l t  of careful  

and independent sttrdy by the  S C ~ W ~ K ~ .  agencies, the Civil  Service Comission, 

and the  Bureatr of the Budget. 

assesm.ent of w h a t  i s  required i n  the &mediaice future to assure continued 

Therefore, this rcqtest r e f l e c t s  a conservative 

successful leadership i n  the executiox~ of the bpor t an t  progrms on which 

our posit ion as a nation depends. 

Regardless of how we got there sad whether we l ike  it o r  not ,  our comtry  

is i n  an all-out c a p e t i t i o n  t o  prove eke asrits of atlr social ,  econmic, and 

p o l i t i c a l  system. 

a tax ic  enezgyl nriedical research, spece exploration, cad may others  succeed, 

&Less our aatiozal progras in such areas  as defense, 

we cannoQ maintain our posit ion of leadership in the world. If the other 

nations of the world, whether friend or foe, fiad that we are inef fec t ive  i n  

carrying out the things we undertake t o  do, the proble is  we face today w i l l  

be increased manyfold. 

of our =in governmental progras the  best  wc bavs i n  Aacricaz, we can prove 

an effectiveness t h a t  w i l l  a t t r a c t  the support a=d help of other nations and 

E k e  the next s teps  easier aild nore mr~geable,  

On the  other hand, if r:.? can attract i n t o  the leadership 



the ciscmstances, it i s  cmcisl "Lhat  the Federal czrvice 3:: assrrred L; ripems 02 

a t t rac t ing  and retaining professioml c:id e3:wiz'iive t a l c n ~  w L t h  ccqetcrrce t o  

des1 with the public i n t e re s t  under eaxi a3i"-z e ~ ~ ~ 8 c z  conditions. 
P 

The quali ty 

f o r  which it i s  wil l ing t o  pay well, i s  high, Yet the respm.sibilities which 

industry places upon such or"ficia8s are fcr I c s n  t1aa.a those we place O T ~ .  the 

individuals i n  high career positions in the @lie  sexice,  

The Federal Government today i s  t h  Lergest ex?loyer of profcssioAal and 

executive milpower i n n  this country. 

prozress t o  b p l a e n t  dmestic m d  in temzt i s~a l  gcaEs is of growing significance. 

Xn the Past fifteen years there have axsged rizjcbs research azd devclopzmt 

Its key i x ~ e  in utilizing t eehologica l  

L 

e f f o r t s  i n  each of the  f i e l d s  I xzmtfened earlier: ballistic missiles, atoaic 

energy, medical research, space cwlorat ion,  Z F L ~  others. 

the total e f fo r t  takes place i n  indmtry,  h ~ ~ ~ ~ i v e r s i t i c s ,  sad  ocher noa-profit, 

nan-govemental inst i tut ions.  

m e  largest part oE 

But Large-scale P P Q ~ K ~ S  of t h i s  character 

undertaken by Government cannot be conceived az;d organized, nor can they be 

efficiently mnaged end properly evaluated, u d e s s  the Governeat agencies 

themselves h v e  cmeer mployees who are, professionally m d  nana,oerlally, 

E d l y  as experienced and knowledgeable a s  the disciaguished leaders i n  industr ia l  

and scadeaic l i f e  with whom they must d e a l .  Industry co~~ensa t ion ,gen@ra l ly  

specking, ranges frm 25 percent t o  100 percent more than the Government salaries 

f o r  equivalent responsibil i ty,  

I 
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Persozslly, 3: do not feel as keenly a s  o';hers ray,  t h i t  this is EL 

saxifice for individuals who have earned a high szlsry in induskry 2nd then 

caswez 8 call to Government service. 

odequate career service cancot be I.xc5l.t v i~hka  G O V ~ X - L Z Z K ~ ~  if pr~xoticn2l 

ladders are ciit off at 6s-15 while of f i c i e l  rcsponsibi i i t ies  contince to 

increase far beyond the authorized corqensation. 

requires a level of executive and professional cc.r?ctcixe equal topor above 

that required by industry. 

On the other hL5z?, f do feel  thee t n  

The public service cleerly 

Toem are: satisfactions and challenges in Govenment work which can be 

These w i l l  attrcct and hold many of the found nowhere else in our society, 

best men, even though the salaries pzid r ~ y  not be cmpetitive with those 

ozfered outside, 

rezches a point where the career servznt feels that his increasing responsi- 

Bi"rties are being ignored, snd t h c  his salary is based 03 an inadequate or 

urEair limitation oil authorized positioris rather ehm on an equitable criteria 4 

which relates his jQb'to others in the Federal establishment and to outside 

opportanities, at least to sane degree. 

But the natioa loses whczever the disparity in compensation 

X should like to assert my strong belief tha t  it is in the public interest 

to recognize the importaneof paying adequate coqensation for the key career 

leadership in the executive branch. 

there are practical difficulties in erczcitzg a salary structure in Government 

which would be fully cm2etitive with privzte i-adustry, 

in E.R. 7377, which liberalize the n ~ z e r  of executives WSO can be considered 

for the tog three grades, will be a great r'ormrd step, 

At the s m e  t t ~ e ,  it must be recognized 

The steps proposed 

I I 
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the  cctezit t o  which progress i n  space is keealy watcbcd by thc catire t:?;rid 

@ s  63 w i d e x e  of over-all t ceh~~ica i  a , d  scient-ifie s2;rcng;th. 

Zhy 25, President Kennedy recmaladed a ftir"k~r iiiercaso of $535 m i l i i o n  

f o r  FY 1562, axid on June 6 approvd t;hc B C C ~  f o r  13% +cdditicn?.l excepted ;TASA 

positions, ra ther  thzn the 50 or ig ina l ly  spprowed, Sd,sac$catTy, the Cureau of 

the Bcdget approved, a f t e r  consulti?,tfeza bckv-;@rsn t h e  TGSB cad the Civ i l  Service 

Camissisn,  the addition of fangaage t o  the F? '1362 NASA au thor i za tkn  b i l l .  

This wmld provide a to ta l  of 425 exezptcd ?asi?ions, ra ther  than the 340 as 

shown i n  the b i l l  now before t h i s  Cami-Ltce, 

the Pangt?age t o  H.R. 6874, ra ther  than H,R, 7377, i n  order that the Congress 

rrni~ht appraise t h i s  reqcest  a t  the s=tz tire i t -  eorsfders the accelerated 

program of funding a s  recumended by Presidezit Remedy, 

%iccoydin$.y, on 

The decision ~ 7 a s  nmde t o  add 

Within the present authorizatiora. of 290 excepted posit ions,  13 may be 

I n  the cmperrsalted up to $21,000, aad the rest  a t  zfetes up t o  $19,Q00, 

recent change t o  425 positions, the request i s  to cozgensate an addi t ional  

17, -miking a total of 3Q such positfofis authorized zbove $19,000 but not more 

'tba $21,0QO. PR ay judgment, the increase of 135 net.7 jobs, including 1 7  

which could be paid up t o  $21,000, i s  essent ia l  t o  meet the  c r i t i c a l  s t a f f ing  

needs NASA must f i l l  during the next e ightem months. 

Research and development ternus are never easy t o  organize; t h i s  type of 

work takes care and t i m  and calls for fhe highest of mature technical and 

-anagerial  sk i l l s .  Doing t h i s  mdzr an accelerat~d schedule means tha t  we 

x~st attract very able additional aen in to  the progrm. 

h ~ p e  t o  obtain f r m  outside the Goverrzaeat; a t  the s a e  t i m e ,  we must hold 

lbny of these we 

those who B P ~  trained inside tha X4SA and wlko am, a f t e r  a long threshold a t  
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the G.S-15 lwicl., w i l l  seek more highly paid outside p s i t i o x  ~nlcss 132 can 

put the2 on even more responsible work a'c better pay. 

The revised W A  authorization b i l l ,  E,%, 6374, has been under cozlcidcratioa 

for the pas',: two 17eeks by the Senate Ccraft';ce on AeronaxticaE ixxl Sprce Sciences. 

The Eorese of Representatives gassed tha original >&+SA authorFz3tion bill on 

The Bnreau of the Budget and Civil: Sere7ice Cccaisslon have given their 
fi 

full support to revising the present Kf&A enchozizing legislation to include 

the additional 135 excepted positions, A2 LIE request of the Senate Aeronautical 

and Spee Sciences Camittee, a letter evidencing this support was submitted 

yesterday afternoon by C h a i m n  John &cy to the Chaiman of that cmittee, 

to yo-r Chairman3 and to the Chairman of the Senate Post Office and Civil 

Service Camittee, 

It is a matter of considerable urgency that EASA begin recruizing and 

selection €or these additiona2 posi'Eio~1~, particularly in the projects affecting 

the mnned 2 m r  landing and nuclear roekct enginc developaents. 

f o r  this is available within the current 29'3 posi.tions. 

(June 15) there are 272 excepted positions filled, and 13 obligated for approved 

positions, or a total of 285 out of the 290 euthorfzed. 

No leeway 

At the present tine 

The accelerated mtiom1 space program recoaended by the President calls 

for zhe greatest single technological effort o w  eountry has thus far mdertaken. 

We car, do this j ~ b ~  do it well, and gain tm.ezscar23ly in the pxocess. 

camof afford to invest the billions of dol.'iars this progrm will involve over the 

next decade without assuring ourselves en adeqmte nmber of the very best 

technical and managerial. talent this C Q W I ~ ~ ~  CZQ produce. 

But we 

Thank you, Nr. Cnaimn. 
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S?NATI ONAL - 
SATELLITE Y SPACE PROBE S 

The Pollswing space vehicles w e  in o as of this date: 
RAME/C OUNTRY 

"Lunik I (USSR) 
1 Exp lo re r  I 

Vanguard I 

Vaxguard I1 (3s) 

Xxplorer VI C'US! 
"Tioneer IV (US) 

Vanguard I n  ' 
EX$ 1 ore r VI 1 
*Pioneer v 
Tiros I (US) ' 
Transit i-B (US) 
Spacecraft I (USSR) 
PIidas iI (US) 
Transit 19-A (US) 
NEL Sateili'ce (US) 

Courier 1-3 (US) 
'Echo  I (US) 

Explorer VIII' (US) 
T i r o s  TI (us). 
sarflos 11 (us) 

"VenGs probe (;:SR) 
Ex2 1 ore r TX 
Disccverer X X  (US) 
Discoverer XXi (US) 
Explorer X (US) 
Discoverer XkIi (US) 
Ex2lorer XI (US) 
Discoverer XAV' (US) 

LA-UNCH DATE 
J m .  31, 1958 
Mar. 17, 1958 
Jan. 2, 1959 
Feb. 17, 1959 
Xar. 3,  1959 
kug. 7, 1959 
Sep. 18, 1959 
Oct. i3, 1959 
N z r  11, 1960 
Apr. 1, 1960 
Apr. 11-3, 1960 
May 15, 1960 
m y  24, 1960 
June 22, 1960 
June 22, 1960 
A U ~ .  12, 1960 
O c t .  Li., 1960 

Nov. 23, 1960 
Jan. 31, 1961 
Feb. 12, 1961 
Feb. 16, 1961 
Feb. 17, 1961 
Feb. 18, 1961 
)far. 25, 1961 

i2pr. 27, 1961 
,run. 16, 1961 

NOV. 3 ,  1960 

APP. 8, 1961 

TRANSMITTING 
NO 
Yes 
EO 
NO 
NO 
If0 
NO 
Yes 
RO 
Ye s 
NO 
NO 
Yes 
Yes 
NO 
XO 
Yes 
XO 
TrSS 
170 
NO 
NO 
NO 
N O  
NO 
Kc 
Ye s 
Yes 

I- 

*In solar o r b i t ;  others in E a r t h  o r b i t .  
CURRENT SljYDIARY (June 19, 1961) COMPLETE SUXNA-RY (Launched 

to date) 

S o k r  O r b i t :  'L'S - 2 
USSR - 2 

T r a n s m i t t i n g :  US - 9 
uss3 - 0 

S o l a r  OrS i t :  us - 2 
USSR - 2 

Lunar ,S.ps?ct : Z5SR - 1 

++Lunil.; ITT :mssed once 
around : ::L, ther. i f i to  
Earth CI ..z . 
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DISCOVERER Xi 

X+ L,,~C:::VCS Systems ~ V E L ~ I J ~ ' C ~ G Z  of' 
Ageria E, e,iphasFzing testing of 
r e c e n t l y  changed components ; i m -  
provement of orbital perj.od control 
e j e c t i o n  and recovery of cqsule. 

E R S ~ C U X G S Z : E I ~ X *  Capsule carried r a r e  and cornrnon metals  t o .  pern-t I studdr of' 'che 
e f f e c t s  o f  s;?ai=e envirorqxent G~-I them; a l g o  instruments t o  measure 
r a d i a t i o n  r - i d  micrometeorite e f f e c t s .  

TPsnsnit-k:s: No'; Avail& l e  



L u r c o s :  
U.S. Nzvy 
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FOR RELEASE: UPON DELIVERY 

NO. 61-136 

STATEMENT BY 

JAMES E. WEBB, ADMINISTRATOR 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

UPON ACCEPTANCE OF 

THE PRESIDENT'S SAFETY AWARD FOR 1960 

IN TKE DEPARTMENTAL AUDITORIUM 

WASHINGTON, D, C . 
JUNE 21, 1961 

I am deeply gratified and honored to receive on behalf of 
the National Aeronautics and Space Administration one of the 
three President's Safety Awards f o r  accident prevention during 
1960. 

As you know, NASA has a unique role as a research and de- 
velopment agency pioneering in the fields of aeronautics and 
space. We have had to develop new types of safety rules and 
regulations to govern performance of work that is often 
extremely hazardous in nature. 

This includes test flying of experimental aircraft. For 
example, NASA's most advanced rocket-powered plane, the X - 1 5 ,  
has flown at speeds ranging up to 3,200 miles per hour and at 
altitudes of more than 32 miles. NASA is developing and test- 
ing high-energy, highly explosive fuels which have never 
previously been used. High-voltage electricity is utilized 
in many NASA experiments, as is air pressurized to several 
thousands of pounds to the square inch and heated to tempera- 
tures of several thousand degrees Fahrenheit. The agency is 
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developing, t e s t i n g ,  and launching r o c k e t s  and spacecraft ,  
and i s  opera t ing  two nuc lea r  r e a c t o r s  and a cyclotron.  

The award presented t o  NASA today t e s t i f i e s  t o  the e f f e c t i v e -  
ness  of our  s a f e t y  measures. It a l s o  i s  evidence of t h e  f a c t  
t h a t  every one of N A S A ' s  approximately 17,000 employees i s  
dedicated t o  the goa l  of making these measures working rea l i t i es .  

N A S A ' s  safety record i s  not  confined t o  i n s t a l l a t i o n s  i n  
We opera te  a network of t r ack ing  and data the United States. 

f a c i l i t i e s  on a worldwide basis. The safety performance of 
employees i n  o t h e r  coun t r i e s  has a l s o  been outs tanding.  

It should be noted, too,  that  the NASA safety po l i cy  i s  
designed not  on ly  t o  p r o t e c t  i t s  own personnel and f a c i l i t i e s ,  
bu t  a l s o  t o  e l imina te  hazards t o  a l l  persons and proper ty  near  
i n s t a l l a t i o n s  or i n  the path of  space m d  ae ronau t i ca l  exper i -  
ments. 

NASA s t rong ly  supports  the Federal Safe ty  Council and has 
taken an a c t i v e  hand i n  organizing f i e l d  counci l s ,  such as the 
Hampton Roads and the  Cleveland Federal Sa fe ty  Councils. 

As part of the United States program f o r  manned space 
f l i g h t ,  on May 5 Astronaut Alan Shepard was rocketed 115 miles 
above the su r face  of the  earth and re turned  unharmed. Figura- 
t i v e l y ,  t h i s  f l i g h t  was the apex of a pyramid of e f f o r t  over 
31 months, which involved the  most paicstaking tests of every 
component i n  the Mercury capsule,  i n  the rocke t s  for boost ing 
the capsule  i n t o  space, and i n  the supporting complex of ground 
f a c i l i t i e s .  
tests have been made t o  q u a l i f y  the P r o j e c t  Mercury system as 
spaceworthy. 

A s  i n c r e d i b l e  as it may seem, no less than  1,200,000 

A key f e a t u r e  of %he Mercury capsule  system i s  an escape 
tower, equipped with rocke t s  t o  provide the a s t ronau t  the u l t i -  
mate degree of s a f e t y .  A s  repeated p r i o r  tests proved, if the 
boos te r  for Shepard's f l i g h t  had malfunctioned i n  any way, t h e  
rocke t s  of the safety tower would have f i r e d  i n s t a n t l y  and 
would, a t  tremendous speed, have c a m i e d  him and the capsule  
ou t  of harm's way. 

Many of the 1,200,000 tests t h a t  made the first United 
States manned space f l i g h t  such a success  r e f l e c t e d  N A S A ' s  
safety program, which i s  c a r r i e d  out  i n  evepy a r e a  of sc ience  
and technology and i s  am i n t e g r a l  part  of a l l  t h e  agency 's  
a c t i v i t i e s .  

I can assure you t h a t  every employee of NASA w i l l  continue 
v i g i l a n t l y  and e n t h u s i a s t i c a l l y  t o  p a r t i c i p a t e  i n  t h e  safety 
p o l i c i e s  f o r  which w e  have tcday received the P r e s i d e n t f s  award. 

# # #  
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NASA RECEIVES PRESIDENTIAL SAFETY AWARD 

Despite hazards involved in space research activites, 
the National Aeronautics and Space Administration last 
year maintained the lowest accident frequency rate of 
all federal agencies engaged in industrial operations. 

In recognition of its accident prevention program 
and safety record, NASA today received the President's 
Safety Award for 1960. 
NASA Administrator James E. Webb during a public ceremony 
in the Departmental Auditorium under the auspices of the 
Federal Safety Council. 

The presentation was made to 

In addition t o  the award, NASA's safety program has 
also contributed t o  the reduction of employes' insurance 
premiums by more than one-third. 

The PresidentPs Safety Award received today, is one 
of three given annually t o  departments or independent 
agencies of the federal government for the best safety 
records during the year. NASA, in the 10,000-to-75,000 
employe class, was one of seven nominated. 

Other winners were the Atomic Energy Commission in 
the under-10,OOQ employe class, and the Veterans 
Administration in the over-75,OOC employe class. 

190 be eligible for the award, an agency must show 
a decline in the accident frequency rate and the severity 
of disabling injuries. The agency is then rated on its 
over-all accident prevention program. 
95 percent of perfect. 

NASA was rated at 

George D. McCauley, NASA safety officer, said NASA's 
hazardous activities include use of radio-active materials, 
high voltage electricity, exceedingly high air and gas 
pressures at temperatures of several thousand degrees 
Fahrenheit, test flying of experimental aircraft at 
supersonic speeds at altitudes in excess of 100,000 



feet, manned space flight, developing and testing high-energy 
fuels that are highly toxic, rockets, and spacecraft, and 
operation of two nuclear reactors and a cyclotron. 

The NASA organization consists of a headquarters, s i x  
large research centers, two field stations and three 
field offices, with a total staff of nearly 17,000 employes. 
Its operations are world-wide. 

A l s o  this week, the Home Life Insurance of New York 
presented a dividend check in the amount of $133,969.46 
to Mr. Webb at the annual meeting of the Board of 
Governors of the NASA Employe Benefit Association. This 
is the second consecutive year in which NASA dividend 
checks have exceeded $130,000. 

The $133,969.46 check, which represents 29 percent 
of the insurance premiums paid during the year, is the 
highest return in the nine years the insurance has been 
in effect. 

-END- 
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M r .  lames E. Wzbb 
A d m i n i  s t r a t  or 

National Aeronautics and Space A & L i l n i ~ t ~ ~ " L i o t l  

before the 

Subcormittee on Independent O f f i c e s  
and General Government Matters 
Committee QPL Zqpropriations 

United States Senate 

c 

&k. Chairman, Members of the C ~ r % i t i ; e e ,  

The bill before'you is H.R. 744.5, passed by the House 

of Representatives on June 7 ,  which provides $1,2OO,OOO,OOO 

in new obligational authority for  the National Aeronautics 

and Space Admini~stration, Same aspects of the budgetary 

and legislative history are pertinent to o m  discussion of 

the bill. 

The original FY 1962 budget s&.~aisaion in Jznuary of 

this year for NASA was for $1,109,630,000. O n  March 24, 

the President submitted a request for an increase of $125 

million in the civilian space proq3taixt, making a total of 

$1,235,300,000. This submission was (1) t o  fund more 

adequately the F-1 1-112 milliQo-pound-thrust engine which 

continues to show real promise as a basic building block 
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foz large boosters, and (2) t o  provick fGnds -Lo S ~ Z - J  - 72.2 the 

C-2 version of the  Saturn booster t o  increase the Eaturn 

capabi l i ty  from about 20 thousand pounds in a lord earth o r b i t  

t o  over 40 thousand pounds, These wexe other item included, 

but  they were a l l  based on the President's decision that we 

should proceed a t  once t o  plan and carry out manned space 

f l i g h t  projects  beyond the Mercury program and t o  proceed as 

. rapidly as possible  toward tke practical utilization of the 

s c i e n t i f i c  and technological capabi l i ty  

gained through our space e f fo r t ,  To u t i l i z e  the technology 

which w a s  emerging from our investment i n  space, work toward 

appl icat ions of txcemendous value was included i n  such areas 

as communications s a t e l l i t e s  and weather s a t e l l i t e s .  

On June 7 ,  the House of Representatives passed the b i l l  
, 

with a decrease of $35,300,080 fron the PEesidenk8s i n i t i a l  

requests. 

O n  May 25, President Kennedy reported to the  Congress 

tha t ,  regarding the space program,, "with the advice of the 

V i c e  President, who is  Chairman of the 1Tational Space Council, 

we have examined where w e  axe strong and where we are not, 

where we  may succeed and where we may  hot.^'^ The President 

then made addi t ional  policy recommendations, in these words: 

"Now it is  time t o  take longes strides -- time fo r  a great  
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c lea r ly  leading role i n  space a c h i e v l ~ ~ . - n t ,  which in mazy 

wzys may hold the key t o  our future on earth," 

Having s t a t ed  these views with ccspeck t.o space# khe 

President then said: ' $Le t  it be cleas -... and t h i s  is a 

judgment w h i c h  the memb~rs o f  Co~~,gxess rxst finally make -- 
l e t  it be clear that  I am asking the Congress'and the 

country t o  accept a firm camui"aeng: ko a new course of 

act ion -- a course which w i l l  last for many years a.nd carry 

8 

very heavy costs  . . e I: 
The following day, May 26, the President sukmitted 

additional estimatesd of new obligational. authority needed by 

the National Aeronautics and Space Administration f o r  the  

fiscal year 1962, mounting ts $549 nIPlioan, 

I shouhd like t o  make s ~ m e  brisS observatioas on the 
, 

importance of the science aad technalogy we will evolve as 

we push on w i t h  our progrun for landing a three-man American 

team on the moon, The influence of the technical progress 

required t o  do this  will be felt tbx0ughout our economy and 

will add zest and s k i m ~ l a t i . ~ ~ ~  to education in all its 

branches, Many of t he  instruments, equipment, power sources, 

and techniques which we must devise as we accelerate our 

push i n t o  space will be adaptzble to a host of other uses, 

I 
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The result w i l l  be a great var ie ty  of new consumx goods arrd 

indus t r ia l  processes t h a t  w i l l  raise our standard 05 l iv ing  

and re turn  tremendous benefits t o  us  i n  prac t ica l ly  every 

profession and ac t iv i ty .  

T h i s  science and technology w i l l  almost cerkalnly cilfls'er 

from w h a t  might have come i n t o  being without the dr ive and 

integrat ing force of a major space e f fo r t ,  Moreover,,the 

goal of mastering space i s  essent ia l  insurance against  finding 

ourselves, i n  two decades ox less, w i t h  a technology in fe r io r  

to tha t  of the Soviet Union w h i c h  will undoubtedly continue 

&-iving forward along the space f ron t i e r ,  It i s  a l so  

insurance against  mi l i ta ry  use being made of the new tech- 

nology t o  jeopardize our security. 

I should l i k e  t o  indicate  the main areas  of increase 

proposed i n  the  Pres identas  May 25th message t o  the Congress. 

The t o t a l  of $549 mil l ion includes the following: 

For the Apollo spaceczaft, the  tk.sree-man vehicle  

capable of safe re turn  from the Moon a t  36 thousand f e e t  

per second, and fo r  sapporting research f a c i l i t i e s  and work 

i n  the  l i f e  sciences, $202,500,000: 

For the  P-1 engine, the  1,500,000-pound-thrust l iquid- 

propel lant  engine, 

used i n  c lus t e r s  for  the very large vehicle  required for  
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t k e  mamed  l u a r  mission (called Hova) w i t h  neczssary tcst 

a?x other facilities, and activitAes re la ted  to an aggressive 

beginning on the Nova vshicle, $121.5 million; 

For w m a m s d  l ~ n a r  explosation i _ n ,  preparation for 

manried missions, $56 million; 

For general scpporting research, tracking-station 

fac i l i t i es  sounding-rocket progrms, and advanced-fac$lity 

desigrjl required i n  the manned lunar program, $74 million; 

To speed up both the research arid e start toward a 

t r ans i t i ona l  systan of ccxmunicatioos satellites, $50 million; 

For engine development for  the nuclear rocket Rover, 

$23 million; 

For the purchase asad lamch. of adiiitioasal Tiros weather 

satellites so t h a t  one can bz kept continuoas8y i n  orbit 

u n t i l  the Weathe? Bueau  is &le t o  place in operation i t s  

world-wide system based on khe XL5bua s a t e l l i t e ,  $22 million. 

The above increases, added t o  those previously recormended 

by President E i s e ~ h o w e t r  and President Kzrxmdy, cons t i tu te  a 

total bGdge0: request for the National Aeronautics and Space 

Administration for the fiscal yeas 1962 of $1,784,300,000. 

Ny associates and I are prepared t o  present the d e t a i l s  of 

t h i s  total program, 

The sums requested si@ necessary t~ an adequate national 

s p x e  prograii and to a rapid builc-up toward the accomplishment 
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of the o3;ectives which have beei? stzted by t h e  Pzesidmk, 

These requests, taken togec,k.,er with those of the other 

agencies, constitute a hard-hitting, wcll-rounded, nathorzzl 

space effor t ,  

In the execution of this very im9ortant pxograirn, the 

President has directed each of us holding a major management 

responsibility to woxk closely with the officials in +her 

agencies concerned, to m&e every affort to use the most 

efficient resources available to the Government wherever 

they may be, and to keep the Vice President and staff of 

t2-e Space Council thoroughly abreast of OUT efforts. 

would like to say that 1 have never found better teamwork 

among the agencies than has been zchieved in the development 

L 
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RELEASE NO. 61-139 

N E W S  R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1 5 2 0  H S T R E E T ,  N O R T H W E S T  ' W A S H I N G T O N  2 5 .  D .  C .  
T E L E P H O N E S :  DUDLEY 2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: Monday 4"s 
June 26, 1961 

SCOUT DEWELQPMENT FLIGHT TO LAUNCH MICROMETEOROID SATELLITE( S-55) 

NASA will soon attempt to launch from Wallops Station, 
Va.,a micrometeoroid satellite on the fifth of a series of 
develvpmental flights of the Scout rocket. 

Primary purpose of this flight is to give scientists 
another opportunity to study the performance, structural 
integrity and environmental conditions of the 72-foot, 
36,600-pound, four-stage Scout launch vehicle and its 
guidance control system. 

The satellite experiment is designed to send back 
information about micrometeoroids in space between 240 
and 620 miles above the earth, their chayacteristics, 
and their potential hazard t o  future space flights. 
Micrometeoroids are small particles in outer space; within 
the earth's atmosphere they are called micrometeorites. 

Both launch vehicle and sateLlite were entirely 
developed by NASA. 

Scout has been under development under direction of 
the NASA Langley Research Center since mid-1958 to provide 
the United States with a small, reliable and flexible solid- 
fuel booster capable of space probes and orbital missions. 

Thus far, the Scout development program has included 
two ballistic flights and two orbital efforts. In the last 
flight--February 16, 1961--Scout injected into orbit the 
12-foot-diameter inflatable spherical satellite Explorer 
IX now being used in air density-drag measurement investi- 
gations. This flight marked the first time a satellite 
has been placed in orbit by a booster fueled entirely with 
solid propellants; and it was the first satellite launched 
into orbit from Wallops Island. This NASA facility was 
established by NACA in 1945 as a sounding rocket launching 
s tat i on. 
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NASA scientists--recognizing that one of the hazards of 
the space environment is the possibility of damage to space 
vehicles by collision with micrometeoroids--devised the NASA 
micrometeoroid satellite to allow a more accurate estimate 
of the probability of penetration by sparsely distributed 
particles and material debris in certain areas of space. 
The direct measurements to be obtained as a result of this 
flight are expec'ted to be useful in planning the design and 
operation of future spacecraft. 

The cylindrical micrometeoroid satellite (S-55) is about 
24 inches in diameter and approximately 76 inches long and 
is installed around the 18-inch-diameterJ 72-inch-long Altair 
rocket motor--fourth stage of the Scout launch vehicle. A 
thin heat shield which protects the satellite during ascent 
will be jettisoned in space, exposing five types of highly- 
sensitive detectors to impact by high-velocity space particles 
as the payload orbits the earth. 

The experiment will give a direct measure of the punc- 
ture hazard of micrometeoroids in spacecraft structural skin 
samples andlwill measure micrometeoroid flux rates. In 
addition, the satellite will provide data regarding the 
erosion of spacecraft materials due to small particles In 
space, and will record information for the design of solar 
cells for spacecraft power through a comparison of measupe- 
ments obtained from protected and unprotected solar cells. 

Sci,entists plan to launch the sakellite in an easterly 
direction, injecting it into orbi't some 1,060 statute miles 
down range about eight minutesaafter lift-off from Wallops 
Island. The elliptical near earth orbit is expected to 
reach an initial apogee of 620 statute'miles on its first 
pass over Australia and an initial perigee of 240 statute 
miles over the Atlantic Ocean as it begins its second trip 
around the earth. Initial orbital period i s  estimated at 
99 minutes. The satellite is programmed to travel at 
a velocity of about 17,545 mph as it is injected into orbit 
and at perigee. Satellite speed at apogee will be approx- 
imately 16,085 mph. 

The belt oovered by the initial orbits will extend 
38 degrees north and south of the equator. 
orbit, the satellite will cross the southern portion of 
Africa, mid-Australia, and the southern section of the 
Hawaiian Islands--then pass over the c e n W  area of conti- 
nental .United States beginning north of San Diego, 
California, before it reaches the A$lantic Ocean just south 
of the launch site. 

On its first 

The satellite's experiments are attached to the ,fourth 
stage, which goes into orbit as part of the satellite after 
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burning out. Total satellite payload weight, including 
the various sensors, other scientific equipment, and 
mounting hardware, will be 125 pounds. The spent fourth- 
stage rocket will weigh about 50 pounds and the upper 
transition section which connects the fourth stage to 
the third stage will weigh at 12 poimds, for a total 
orbiting satellite weight of 187 pounds. 

shield which protects the payload from aerodynamic heat- 
ing during acent will be jettisoned just prior to third- 
stage ignition at about 344,000 feet--a point where 
scientists believe no appreciable aerodynamic heating can 
occur t o  damage the delicate exposed micrometeoroid 
experimental devices. 

A stainless-steel nose -cap and Fibreglas -bodied heat 

Preflight ground tests t o  determine temperatures of the 
satellite during ascent and t o  establish that no damage 
would be experienced by the payload at ejection of the 
heat shield were conducted for NASA by Vought Astronautics 
Division of Chance Vought Aircraft, Dallas, Texas. The 
test program consisted of externally heating the shield 
and measuring temperatures at various stations; and 
climaxing the test with ejection of the prodective cover. 
No damage t o  the satellite prototype due to heating or 
separation of the heat shield was apparent and the heat 
shield itself was free of damage due to heating. 

After launch, Scout's first stage remains connected 
to the vehicle until it is blasted off at second stage 
ignition at l30,OOO feet. After second stage burnout at 
about 257,000 feet but before separation, the remaining 
attached stages coast to 344,000 feet, where the fourth stage 
heat shield is released--permitting the folded antennas to 
become erect and exposing the micrometeoroid detectors in 
the satellite to the space environment. This is r'ollowed 
immediately by third stage ignition and separation of the 
second stage. The third stage burns out at about 516,000 
feet, but it remains attached t o  the fourth stage t o  
provide guidance and control during coast to the apogee 
of the ascent trajectory--243 statute miles. 
fourth stage, spun to about 190 rpm by small spin rockets, 
is ignited and released from the third stage. The 
velocity increment gained during fourth stage burning is 
sufficient to place the payload as well as f , h ~  fourth stage, 
whfch remains attached to the payload, into orbit. Time 
from liftoff t o  injection into orbit is planned t o  be 
8 minutes and 18 seconds. 

Then the 
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SCOUT RESEARCH VEHICLE 

The Scout concept originated at the Langley Research 
Center--in the Applied Materials and Physics Division, 
which has conducted a variety of aero-space research 
programs at Wallops Island, using solid fueled research 
vehicles having from one to seven rocket stages. A special 
Scout Project Group, including several veterans of Wallops 
Island research launchings,lwas formed at Langley to 
develop the vehicle. 

Scout, which has been under development under Langley's 
direction since hid-1958, is still in the deve,lopment phase. 
As an operational vehicle, it ; s  designed to place a 150- 
pound satellite into a circular orbit approximately 300 
miles above the earth or to l o f t  a 50-pound scientific 
probe to an altitude of about 8,400 miles. 
tests, Scout will permit simulation of conditions expected 
by a space vehicle returning to the earth's atmosphere. 
With a ballistic trajectory, it will be possible to obtain 
almost two hours of zero-gravity environmen',: wibh 100- 
pound experiments. 

In reentry body 

Major contractors and vendors in the program since mid- 
1958 have been: 

Vought Astronautics Division of Chance Vought Aircraft, 
Dallas, Texas-launch tower fabrication and installation, 
airframe and motor transition section manufactu:l-er. 

Allegany Ballistics Laboratory, a Navy Bureau of Weapons 
facility operated by Hercules Pot der Company at Cumberland, 
Maryland-third and fourth stage motor uevelopments. 

Aero jet-General Division of General Tire and Rubber Com- 
pany, Sacramento, California-first stage motor development. 

Redstone Division of Thiokol Chemical Corporation, 
Huntsville, Alabama-second stage motor development. 

Aeronautical Division of Minneapolis Regulator Company, 
Minneapolis, Minnesota-guidance. 

Walter Kidde, Clifton, New Jersey-Hydrogen-peroxide 
controls. 

Chance Vmght Aircraft Company is now vehicle prime 
contractor for the Scout launch vehicle system, including 
responslbilities f o r  final assembly and preparation of the 
vehicle f o r  launch. Under the new arran ement, announced 
by NASA October 20, 1960, at the time a $6 million contract 
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was awarded to Chance Vought as vehicle prime contractor, 
Langley retains technical direction of the four-stage 
Scout vehicle. 

The following is a description of the four Scout 
rocket stages and the vehicle's auxiliary parts: 

First Stage: Algol, 30 feet long, 40 inches in 
diameter, and developing 103,000 pounds of thrust, is fin- 
stabilized and controlled in flight by jet vanes. The 
largest solid rocket flown in the United States, its sole 
operational application to date is as the Scout first stage. 
Algol is named f o r  a fixed star in the constellation Perseus. 

Second Stage: Castor is 20 feet long, 30 inches in 
diameter and has a thrust of over 62,000 pounds. A 
modification of the Sergeant motor, it has been used success- 
fully in a cluster in NASA's Little Joe program in support 
of Project Mercury. On the Scout, the Castor is stabilized 
and controlled by hydrogen-peroxide jets. Castor is the 
"tamer of the horses" in the constellation Gemini. 

Third Stage: Antares is 10 feet long and 30 inches in 
diameter with a thrust'in excess of 13,600 pounds. 
lized and controlled by hydrogen-peroxide jets and utilizing 
lightweight plastic construction throughout its design, 
Antares is a scaled-up version of the fourth stage and is 
the only motor developed specifically for Scout. Antares is 
the brightest star in the constellation Scorpio. 

Stabi- 

Fourth Stage: Altair, six feet long, 18 inches in 
diameter, and having 2,800 pounds of thrust, is the smallest 
of the four Scout stages. The spin-stabilized Altair 
formerly was known as X-248, 
Able and Delta launch vehicles and was the first fully 
developed rocket to utilize lightweight plastic construc- 
tion throughout. 
the constellation Aquilae, o r  Eagle. 

consist of control surfaces surrounding the nozzle of the 
first stage, transition sections connecting the four rocket 
stages, a Fibreglas-phenolic protective heat shield which 
covers the third and fourth stages plus payload, the faurth- 
stage spin-up table, and the payload attachment structure. 

It is the third stage on the 

Altair is a star of the first magnitude in 

Auxilia;-.y. Parts: The added Scout airframe parts 
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SEQUENCE OF EVENTS 

TIME (Seconds) 

0.0 

41 
76 1 an., 16 secs, 

116 1 min., 56 secs. 
139 2 min., 19 secs. 

140 2 min., 20 secs. 

180 3 a n .  
455 7 min., 35 secs, 

457 7 min., 37 secs. 

498 8 min., 18 secs. 

EVENTS 

First stage ignites. 

First stage burns out. 

Second stage ignites; 
third stage heat shield 
released; first stage 
separated. 

Second stage bums out. 

Fourth stage heat shield 
released; payload anten- 
nas erected. 

Third stage ignites; 
second stage separated. 

Third stage bums out. 

Spin motor ignites. 

Fourth stage ignites; 
third stage separated. 

Fourth stage burns out; 
satellite injected into 
orbit . 
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THE MICROMETEOROID SATELLITE (S-55) 

The world of science is indebted to United States 
satellites f o r  most of its current knowledge of micro- 
meteoroids. Explorer I, Vanguard 111, Ekplorer VII, and 
Explorer VI11 are among those which made significant 
measurements, including discoveries that there are showers 
of this cosmic dust. Meteors of various sizes intersect the 
earth's orbit, sporadically and in showers traveling at 
extremely high velocities. 

Meteoroids are mterial in space, composed of iron, 
silicates and other substances. Some are derived from the 
asteroids (possibly the remains of an exploded planet) which 
revolve around the sun between Mars and Jupiter. Those which 
are in elliptical orbits periodically cross the earth's path, 
and impact on the earth or moon. Comets, composed of 
material at cryogenic temperatures, which revolve in the 
outermost regions of our solar system, may be pulled into 
eccentric orbit, melt, decay, and form comet tails as 
they enter regions nearer the sun. 

Meteoroids usually burn (become meteors) as they enter 
the atmosphere. Those which reach the earth are called 
meteorites. It is believed by many scientists that several 
thousand tons of minute meteorites (called micrometeorites) 
may settle on the earth in a single day. 

These small particles, more numerous than formerly 
thougnt, may impact a satellite at velocities ranging from 
7 miles per second to 45 miles per second. 

More data on micrometeoroids will lead scientists 
closer to knowledge of the universe's constituency and origin 
since stars, comets, and planets may have been formed by the 
conglomeration of interstellar material. 

The S-55, consisting entirely of micrometeoroid 

It is designed to yield as muchtdata as 

experiments about its sizable structure, should record 
impacts of' larger sizes of micrometeoroids than previous 
satellites. 
possible during its useful lifetime. 

This data is needed by scientists. It is also vitally 
needed by engineers who will design future space flight systems. 
They need to know more about micrometeoroids in order to en- 
sure the safety of manned spacecraft destined f o r  long missions, 
and to design such systems as the huge radiators which will 

react o m .  
' be needed on electric and ion engines, powered by nuclear 
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The micrometeoroid satellite experiment is a coop- 
erative effort of three NASA research centers, including 
the Langley Research Center, Langley Field, Virginia; the 
Lewis Research Center, Cleveland, Ohio, and the Goddard 
Space Flight Center, Greenbelt, Maryland. Langley has the 
responsibility for payload integration as well as the over- 
all satellite system. Langley, Lewis, and Goddard designed 
the impact detecting transducers for determining micro- 
meteoroid flux rates. 

The five micrometeoroid detectors in the satellite 
will include pressurized cells, foil gages, and wire grids, 
providing a total of 2 4 t  square feet of area exposed to 
the penetration hazard, and cadmium-sulfide cells, and 
impact sensors, which will have a combined total of 4$ 
square feet emosed for impact detection. Five test 
groups of window-like silicon solar cells on the nose of 
the satellite will determine what protection solar cells in 
future space experiments will require. Five cells are 
shingled for each group: two groups will be unprotected, 
two groups will have 6-mil glass slides covering the sensi- 
tive area, an$ one group will have a 62-mii quartz window 
protecting thqm. A series of temperature measurements at 
selected places throughout the satellite will give addi- 
tlonal data. A telemeter system with erectable antennas 
will be located in the nose section to transmit data to 
ground receiving stations. 

Each of the sensors installed in the satellite is 
capable of  producing a measurable electrical signal that 
can be stored and subsequently telemetered from the orbit- 
ing payload to the Minitrack Receiving Station Network of 
the Goddard Space Flight Center. The following is a 
description of the five micrometeoroid detectors installed 
in the satellite: 

Pressurized cells: These beryllium copper detectors, 
the primary sensors of the experiment, include 160 half- 
cylinders ranging in thickness from one-thousandth to 
five-thousandths of an inch. The 2-inch-wide flat area of 
each of' the 7-*-inch-long half cylinders is mounted in five 
rows of 32 cells each around the circular exterior of the 
Altair rocket motor, leaving the can-like cylindrical 
portion exposed to micrometeoroids. The pressurized cells 
occupy about a 38-inch-long section of peripheral space in 
the center of the satellite. The exposed cells will be 
pressurized with nitrogen and helium so that a puncture by 
a micrometeoroid will allow pressure t o  leak out. By means 
of a pressure-activated switch in the end of each cell, the 

h 

-U - 



pressure loss will be detected and telemetered at the 
proper time to ground receiving stations. 
area of the 160 cells to be exposed to micrometeoroids 
totals about 17-$ square feet. 
system was designed an3 fabricated'by Langley,to provide 
information on the ability of certain thicknesses of metal 
to resist penetration by micrometeoroids. 

The penetration 

The pressurized cell de.cector 

Foil gages: Sixty foil gage detectors, each in the 
shape of an equilateral triangle with a 4.57 inch base, are 
installed around the forward useable half of the fourth- 
stage launch vehicle support structure. They were con- 
ceived and developed by the Lewis Research Center and 
built by the Buckbee Mears Company. 
of a circuit obtained by an electrochemical deposition 
process, about 90 microinches thick attached to one- 
mil Mylar and mounted on the underside of  304-stainless 
steel skin samples--with 48 of the skin samples being 3- 
mil thick and 12 of 6-mii thickness. Micrometeoroids 
which penetrate the stainless steel skin samples and break 
the foil circuits will cause a change in the resistance 
level in the electronic circuit--thus recording basic 
information that can be later telemetered to earth. Through 
the use of two thicknesses of stainless steel, information 
will be obtained on the micrometeoroid penetration hazard. 
Total surface exposed to micrometeoroids in this experiment 
is about 3-5/4 square feet. 

Each detector consists 

Wire grids: These detectors, developed by Goddard 
Space Flight Center, are similar bo sepsors flown on 
previous satellites. The 46 detectors consist of a winding 
of f!ne copper wire mounted to 1.45 by 7 inchEctangular 
melamine cards. Fourteen of the cards will be wound with 
2-mil wire and 32 cards with 3-mil wire, providing a total 
exposed area of 3 4  square feet to penetration by micro- 
meteoroids. As space particles strike thegrlds and break 
theward wire at any location, the resultant change in 
resistance recorded for subsequent telemeter transmission 
to the ground will give scientists information on the 
penetration hazard. The wire grids occupy the aft portlon 
of the remaining useable half of the fourth-stage launch 
vehicle sugport structure. 

developed by the Goddard Space Flight Center, will be 
mounted in the nose cone of the satellite about 180 
degrees apart. Each detector consists of a cadmium- 
sulfide ceall mounted in an aluminized glass flask. The 
six square inches of exposed surface provided by the two 

Cadmium-sulfide cells: Two df these detectors, also 

-9- 

- -  . . . . . . I_. .. .......I I.". .- . ... - .. ..~. - ._ . .. . _. . . . - ... .- - . 



detectors are covered with a sheet of quarter-mi1 
Mylar coated with evaporated aluminum on both sides. 
flight, extremely small particles striking the ultra- 
sensitive detector will penetrate the Mylar film and 
allow light to focus on the cadmium-sulfide cell, changing 
its resistance, and permitting it to record information on 
the size of impacting micrometeoroids. 

In 

Impact detectors: Piezoelectric crystal impact 
detecting transducers, accoustically decoupled from the 
satellite structure, are mounted on soundin6 boards located 
on the nose cone. Some are moqnted on the pressurized cell 
area around the center of the satellite. They provide a 
total of 3-3/4 square feet of area exposed to micrometeoroids. 
Three levels of impact detecting sensitivity will be employed: 
the sounding board portion of the satellite has the capability 
of recognizing micrometeorite impacts of two different 
velocity levels to help identify micrometeorite particle 
masses. Correlation of the cumulative number of impacts 
of each momentum level with the number of penetrations 
of the various materials in the pressure cell area may 
provide the possibility of identification of particles 
masses by statistical data analysis methods. Similarly, 
the pressure cell transducer portion of the satellite is 
sensitized to micrometeoroid impacts at a certain level. 
An additional expectation from this portion of the experiment 
is that the lower momentum sensitivity level employed may 
afford some correlation between this type of experiment, 
and the pressurized cell experiment. 

The electronics which form part of the satellite payload 
as a radio beacon during orbital will perform two functions: 

tracking; and as experiment telemeters during the approxi- 
mately one year lifetime of the scientific package. The 
radio beacon will be activated to transmit until its batteries 
are exhausted. Two separate telemeters--working independently 
to enhance reliability--will be used for storing and tele- 
metering data to be collected by the orbiting satellite. 
Separate solar cells and batteries will supply power as 
well as separate electronics for handling data. The tele- 
meters will be turned on at prescribed periods by a command 
from the ground and after one minute of data transmission will 
be turned off by an electronic internal timer until the 
next transmission command is given. Communication with 
the satellite will be on two frequencies: 
and 136.200 megacycles. 

136.860 megacycles 

This is a satellite weight breakdown: Nose cone, 
including sounding boards, power solar cell trays, test solar 
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cell trays, heat transfer ring, antennas, cadmium-sulfide 
cells, mounting hardware, and wiring, 27.57 pounds; bulk- 
head assembly, including telemeter system,' batteries, hard- 
ware, plugs, and wiring, 33.93 pounds; pressurized cells, 
including mounting hardware, plugs, and wirin , 46.93 pounds; 
grid detectors, including mounting hardware, &. 78 pounds; gage 
detectors, including mounting hardware, 6.50 pounds; 
lpayload support, 4.37 pounds; heat shield bumper ring, 1.42 
pounds, for a total payload weight of 125.50 pounds. This 
figure, added t o  the 50-pound burned out rocket motor and 
11.73-pound weight of the transition section gives a total 
satellite weight of 187.23 pounds. 

TRACKING AND DATA ACQUISITION 

During launch and through the first three orbits, it 
is planned that the satellite will be tracked by the Goddard 
Space Flight Center's Minitrack stations at'Blossom Point, Md., 
and Ft. Myers, Fla., and by radar at Millstone Hill, Mass., 
and Trinidad, WIF. First interrogation of the satellite 
on the initial orbit will be by Blossom Point. In addition, 
telemeters will beread out at Wallops Island to permit a 
quick lo& at the experiments. Tracking stations a t  Wallom 
Island, Bermuda, and Blossom Point will track the ascent of 
the vehicle. During the first two weeks, the satellite will 
be interrogated once per orbit by the Minitrack network in 
North and South America. Any changes in datal acquisition 
plans will depend on data penetration rates and changes in 
the satellitelorbit. Data will be recorded on magnetic tape 
and sent t o  Langley, where they will be reduced through use 
of automatic data processing equipment. Scientists at the 
respective NASA centers cooperating in the program will 
analyze the data f o r  application t o  future space flight 
programs. 

-11- 



PERSONNEL 

There fo l lows  a listing of personnel, their affiliations, 
and responsibilities in connection with the Scout development 
flight and the micrometeoroid satellite experiment: 

Langley Research Center 

Charles T. DfAiutolo, payload manager and in charge of 
Langleyfs responsibilities for providing micrometebroid 
detectors; William E. Stoney Jr., Head of the Scout Project 
Office; James R: Hall, NASA project engineer for the orbital 
flight; Hugh C. Halliday, payload coordinator; and Walt 
C. Long, pgyload telemetry. 

Goddard Space Flight Center 

W. Merle Alexander and Luc Secretan, in charge of the 
Goddard detectors, and Anthony Buige, in charge of tracking 
and data acquisition. 

Lewis Research Center 

Elmer Davison, in charge of the Lewis detectors. 

Wallops Station 

Robert Duffy, Wallops Station test director for the 
orbital flight 

NASA Headquarters 

Maurice Dubin, NASA Headquarters consultant on the 
spacecraft; R. D. Ginter, NASA Headquarters manager of 
Scout vehicle development program; M. J. Aucremanne, NASAk 
Headquarters payload prcject officer; others representing 
NASA Headquarters are J. L. Mitchell, M. T. Charak, and 
W. E. Williams. 

Vought Astronautics Division, Chance Vought Aircraft 

Billy H. Kilgore, Wallops m s e  supervisor of Chance 
Vought operations. 

-12- 



NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H S T R E E T .  N O R T H W E S T  . W A S H I N G T O N  2 5 ,  D .  C .  
T E L E P H O N E S :  DUDLEY 2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: Saturday AM's 
RELEASE NO. 61-140 June 24; 1961 

NASA-ARGENTINE COOPERATIVE SPACE RESEARCH PROGRAM 

As a result of recent discussions, officials of the 
National Aeronautics and Space Administration and the 
Argentine Comision Nacional de Investigaciones Espaciales 
(Argentine National Commission on Space Research) signed 
a Memorandum of Understanding for a cooperative space 
science research program using sounding rockets. 

Dr. Hugh L. Dryden, Deputy Administrator of NASA 
and Professor Teofilo Tabanera, President of the 
National Commission on Space Research signed the 
document, dated June 14, 1961, f o r  their respective 
organizations. 

Other members of the Argentine Commission who 
accompanied Professor Tabanera to Washington were 
Commodore Aldo Zeoli, Deputy Director of the Instituto 
Aerotecnico de Cordoba; Licenciado Lucio Fernandez, 
Director of the National Meteorological Bureau and 
D r .  Carlos Varsavsky, Professor in the Faculty of 
Sciences of the Buenos Aires University. During the 
week of June 5- 11 the group visited the NASA Goddard 
Space Flight Center, Greenbelt, Maryland and the 
Wallops Island Space Flight Station, Wallops Island, 
Virginia in addition to meeting with officials at 
NASA Headquarters. 

The text of the Memorandum of Understanding follows: 

"The U.S.  National Aeronautics and Space Administration 
and the Argentine Comision Nacional de Investigaciones 
Espaciales affirm a desire for cooperation in space 
science research of mutual interest. 

f f  The Cornision, as part of its space science research 
program, plans to conduct studies in the fields of 
meteorology, ioncspheric physics, and cosmic ray 
detection, utilizing rocket soundings to extend 
existing ground-based and balloon research programs. 
The Cornision's program contemplates the establishment 
of a scientific sounding rocket launch site. Looking c 

toward a continuing cooperative program in the 

. -  .~ . .  ~ - . . ... . . _. . . . .  - .  . -. 
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furtherance of this research, the two organizations agree to 
the following program: 

"(1) Arrangements will be made for the accommodation 
of small numbers of Argentine scientists and technicians in 
NASA space science centers or U.S. universities as may be 
mutually deemed appropriate, f o r  training and familiarization 
in areas related t o  the above-mentioned sounding rocket 
research program. Such arrangements will be made within 
the framework of existing NASA programs. 

visit t o  Argentina of U.S. scientists and technicians t o  
advise in the execution of the Argentine program and to 
lecture on experimental aspects of sounding rocket research 
programs at such times and for such periods as may be 
compatible with both Argentine and U.S. program requirements. 

The two organizations will exchange technical 
information on the planning and conduct of scientific sounding 
rocket programs. In addition, NASA will provide such technical 
films and other visual training aids related to space science 
as may be available. 

" ( 2 )  NASA will undertake to arrange for the 

"(3) 

"(4) NASA will supply examples of meteorological 
and/or ionospheric sounding rocket payloads as feasible for 
study and demonstration in Argentina. 

experiments, NASA has expressed its readiness t o :  
"Anticipating mutual interest in the Comisionls scientific 

"(1) Use its best offices t o  obtain for the 
Comision, on a loan basis, certain range instrumentation, 
assuming the Comision decides to utilize such equipment 
in its program. The costs of transportation, modification 
and operation of such equipment would be borne by the 
Comision. 

"(2) 
initial Cornision launchings, assuming that rockets of 
the type appropriate for the Cornision's program, when 
defined, are available. 'I 

Transfer small sounding rockets for the 

- E N D  - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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FOR RELEASE: IMMEDIATE 
RELEASE NO,  61-141 

~- -~ 

June 23, 1961 

NASA AWARDS SATURN TANKAGE CONTRACT 

A con t r ac t  f o r  t he  production of s i x  105-inch diameter 
l i q u i d  oxygen tanks for t he  Saturn space boos te r  w a s  awarded 
today by NASA's Marshall Space F l i g h t  Center. 

The 21-month con t r ac t ,  t o t a l l i n g  about $660,000 was 
l e t  t o  t he  Vought Astronaut ics  Division, Chance Vought 
Corporation, Dallas, Texas. Delivery of t he  56-foot 
long tanks w i l l  begin i n  Apri l ,  1962, and be completed 
i n  January, 1963. 

Vought received a Marshall  con t r ac t  e a r l i e r  t h i s  
yea r  f o r  t he  production of forty-two 70-inch diameter 
f u e l  and l i q u i d  oxygen tanks f o r  f i v e  Saturn boos te rs  
(NASA Release No. 61-40). 

The Saturn S-I ,  or f i r s t  s t age ,  i s  composed of 
e i g h t  70-inch diameter tanks -- f o u r  each f o r  l i q u i d  
oxygen and RP-1 (kerosene) f u e l  -- c l u s t e r e d  around 
a 105-inch diameter tank ,  The u n i t  w i l l  be powered 
by e i g h t  188,000 pound t h r u s t  engines.  

The f i r s t  Saturn boos te r  car ry ing  two i n e r t  upper 
s t a g e s  w i l l  be  f l i g h t  t e s t e d  l a t e r  t h i s  year .  The 
e a r l y  Saturn C-1 vehic le  w i l l  be ope ra t iona l  I n  1964 
and w i l l  be able t o  p lace  ten- ton payloads i n  e a r t h  
o r b i t .  

Chance Vought w a s  one of s i x  firms submitt ing 
bids for t h i s  con t r ac t .  

- END - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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FOR RELEASE: Saturday PoMo 
July 1, 1961 

REIEASE NO, 61-142 

MERCURY TRACKING NETWORK TEST PLANNED 

The National Aeronautics and Space Administration 
is planning an orbital test of the recently completed 
worldwide Mercury tracking network, 

Plans call for orbiting, late this summer, a 100- 
pound satellite containing transmitting and receiving 
equipment identical to that used in Mercury spacecraft, 

training and operational experience for the new 16-station 
Mercury network, as well as an orbital flight test of 
Mercury communications gear, 

The satellite will provide real-time calibration, 

The satellite is to be launched into an approxl- 
mate 300-mile high orbit by a Scout vehicle, a four- 
stage solid propellant vehicle developed by NASA as an 
inexpensive multi-purpose space research booster. The 
vehiele to be used in this particular test will be fired 
from a Scout launching facility at Cape Canaveral, Fla,, 
provided by the U, S, Air Force, 

The satellite package and the booster are being 
prepared for flight by Aeronutronic (Divihion of Ford 
Motor Company) working with communications equipment 
provided by McDonnell Aircraft Corp., NASA's prime 
contractor for Mercury spacecraft production. 

The satellib?, to be called Mercury-Scout I, will 
be launched on the same orbital path Nercury capsules 
will follow, 

- END - 
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RELEASE NO ,, 61 -1 '!3 

U. S, CCOTE2?K?.I?N IN SFACE RESEARCH 

Arnold W. Frutkin 
Director,  Office of 

National Aeronautics n 

When viewed sgafns t  the long time scale of t he  fu ture ,  

it becomes upparent t h a t  all. of us, from. whatever nation, stand 

only a t  the  threshhoid of space research and exploration. Some 

of us  have taken a s t ep  o r  two; o thers  have y e t  t o  do so. But 

there  i s  not so much dis tance between us t h a t  those i n  f ron t  

cannot p u l l  o r  those behind push. 

and pushing, t he  forward progress of" a l l  m y  be f a c i l i t a t e d .  

With some judicious pul l ing  

A t  least two c o n s i d e r a t i o x  dominate i n  d i c t a t i n g  such 

C,ne is the desire of men of good cooperation anorag the  natLons. 

w i l l  t o  see that a p a t t e n  of pzacefui purposes and methods 

charac te r izes  our response t o  t he  i n f i n i t e  challenge of space. 

Second, those nations which resognfze the c o s t s  of space a c t i v i t y  

t o  be beyond thetr individual  scop? cevertheless  desire t o  pool 

t h e i r  resources In c?rCIe:p -Lo s k s e  i r l  the a c t i v i t y  and keep abreast 

of the  new technolam. 

Presented a t  t h e  European Sjmposiuw on Space Technology, 
London, England, Jime 28, 1961 

. . . . . . . .  - . .  , .  . . . . . . . . . . . . . . . .  ..... - " 
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The real izat ion of both considerations i s  i n  the 

general in te res t .  

underway i n  Europe. Many countries a re  already participating 

i n  the important e f fo r t s  of the sc ien t i f ic  community, through 

COSPAR, t o  carry forward, i n  space science, the valuable 

patterns of the International Geophysical Year. A t  i t s  

recent reunion i n  Florence, COSPAR laid the groundwork for  

major programs of space research i n  support of the broad 

planning of the sc ien t i f ic  community for  a World Wgnetic 

Survey, f o r  the International Year of the Quiet Sun, and 

f o r  valuable Synoptic Soundings of the Upper Atmosphere. 

Promising e f fo r t s  t o  advance both are 

Further, a regional e f fo r t  i s  emerging within 

Europe t o  provide a mult i la teral  operating agency which 

w i l l  carry out space research programs and, one may assume, 

lend support t o  the worldwide programs of COSPAR. 

I n  the United States, considerations of a very 

similar character have, from the very beginning of our 

space research e f fo r t ,  prompted us t o  cas t  our own program 

i n  an international mold. 

tablished NASA as the new c iv i l i an  space agency, it provided 

tha t  -- 

When the Congress i n  1958 es-  
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"The aeronaut ica l  and space a c t i v i t i e s  of 

t he  United S ta t e s  s h a l l  be conducted so 

as t o  cont r ibu te  mater ia l ly  t o  cooperation 

by the  United States with o ther  nat ions 

and groups of nat ions i n  work done pur- 

suant t o  t h i s  Act and i n  the  peaceful 

appl ica t ions  of the  r e s u l t s  thereof .  . . " 
The objec t ives  of the program a r e  very simple: 

F i r s t ,  t o  contr ibute  t o  the  peaceful development of space 

research and exploration. Second, t o  e n l i s t  t he  construct ive 

pa r t i c ipa t ion  of s c i e n t i s t s  of o ther  count r ies  i n  t h e  im- 

mense t a s k  of advancing man's knowledge and use of h i s  s p a t i a l  

environment. 

while the program itself i s  most f l e x i b l e ,  which 

i s  only sensible  i n  a new and rap id ly  developing f i e l d ,  

considerable care  has been given t o  shaping guidel ines  f o r  

i t s  bplementat ion.  It may be usefu l  here: t o  review these  

guidel ines  : 

-- F i r s t ,  as a t echn ica l  agency, NASA is, of 

course interes-t;ed i n  sound programs w i t h  v a l i d  s c i e n t i f i c  



object ives .  

t he  heading of general  a i d  o r  support ape more properly 

the  concern of other  agencies. The e s s e n t i a l  ro l e  of our 

own agency, it seems t o  us, i s  t o  inform, st imulate,  comple- 

ment o r  supplement the  ccntinuing p rog . rw  which other  

countr ies  wish t o  car ry  out i n  t h e i r  own. i n t e r e s t .  

Other considerations which might come under 

-- Second, it i s  necessary t h a t  we deal ,  f o r  

most purposes, w i t h  a s ing le  agency or group i n  a given 

country. As i n  OUT own country, there  are a va r i e ty  of 

i n t e r e s t s  i n  space a c t i v i t y :  governmental and pr ivate ,  

s c i e n t i f i c  and engineering, m i l i t a r y  and c i v i l i a n ,  e t c .  

Obviously NASA would not wish t o  become involved i n  in-  

t e r n a l  issues .  Our e f f o r t s  are joined therefore  with 

c e n t r a l  groups su3. ably sponsoy2d and adequately financed 

t o  sus ta in  useful program, Generally speaking t h i s  means 

tha t  our cooperation is  w i t h  government -sponsored o r  

supported groups. 

In  the U n i t d  Kingdom, ROT ~ x m y l e ,  t he  j o i n t  

space reseazch program with NASA i s  conducted e n t i r e l y  

with the B r i t i s h  National Space @oAml t tee .  Programs with 

I t a l y  and f iance  are i n  each ease conducted with a s ingle  

government>-sponsored and -supported nat ional  space committee. 

. .  . .I ._ .. .. ... . ,. ,.. . . .. . .. - . . ... .... . . -. - - - . , . .  
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-- Third, we wish, t o  the extent possible, t o  

ensure that cooperative programs measure up t o  the i r  

i n i t i a l  promise. To t h i s  end, we seek f u l l  understanding 

between technical staffs i n  advance of any broad, formal 

agreement, The m o p ,  character, or nnagnftude of a given 

program may then require that it be formalized appropriately. 

-- Fourth, it w a s  decided ear ly  that a sound and 

enduring groundwork may be established if cooperative pro- 

grams are  carried out without an exchange of f'unds between 

nations. Instead, each nation funds that portion of a 

cooperative project which represents i t s  own commitment 

of staff and material. The contributions need not be 

equivalent, but it i s  obvious i n  any ease that each gains 

by reason of the other 's  e f for t .  

-- Finally, i n  keeping w i t h  our own objectives and 

with sc ien t i f ic  t rad i t ion  everywhere 

projects should be made generally available t o  the sc ien t i f ic  

the r e su l t s  of jo in t  

c ommunfty e 

Taking aLP of these considerations together -- 
substantive sc ien t i f ic  pro jeets ,  cen t ra l  sponsorship, 

. __I. - . - _ _  ... .. . . .. " .. . . . . -- . 



self-support, fill technical understanding, and the free 

exchange of sc ien t i f ic  information -- we think they add 

up t o  a sound and r e a l i s t i c  program f o r  international 

cooperation w i t h  gain a l l  around. 

With the very great in te res t  and hard work of 

other countries, we have been able t o  make considerable 

progress i n  pursuing the p~ogram which has been b u i l t  upon 

the guidelines I have ju s t  discussed. 

In  W c h  1959, the U. S. National Academy of 

Sciences' delegate t o  COSPAR offered on behalf of NASA 

t o  place in  o rb i t  individual experimnts or complete satel- 

l i t e  payloads of mutual interest ,  prepared by sc ien t i s t s  

of other nations. Since then, NASA has affirmed and re-  

affirmed i t a  readiness t o  make available launching vehicles, 

spacecraft, technical guidance, and laboratory support f o r  

useful experiments or  payloads developed by foreign sci-  

en t i s t s .  The launching vehicle provided (without cost)  may 

be the Scout or another, as appropriate. 

The f i rs t  satellites i n  t h i s  program are already 

being prepared by the United Kfngdona and Canada f o r  launching 

by NASA sometime i n  1962. The i n f t i a l  U.K. satell i te w i l l  

. ,  .. I . .. . . . . -. .- . . .  - . - ... "-. ". " __I . 
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carry environmental experiments (cosmic rays, ion maes spectrum, 

electron dssnity and temperature, and solar radiation) while 

the Canadian satellite w i l l  sound the ionosphere from above. 

An understanding w i t h  the French Space Committee looking toward 

a cooperative sounding rocket and satellite launching program 

was recently announced. 

Tbe preparation of t o t a l  satellite packages by 

foreign poups may be assisted i n i t i a l l y  by NASA through 

the provision of etructural, power, o r  telemetry elements, 

but it is  expected that such groups w i l l  thereafter assume 

reaslgonsibility f o r  these elements. The performance by the 

cooperating nations of a maximwn of the preparatory work on 

their own experiments in a l l  aspects of t h i s  program is 

clear ly  desirable. 

It is  important t o  note that  the very closest  

working relationships are required fo r  such projects because 

of the r ig id  design and tes t  requirements necessary t o  

assure mission, structural ,  and electronic compatibility 

between satellite and vehicle systems as w e l l  as among the  

various components of the satellite itself. Thus, i n  the 

joint  ea t e lUte  programs now i n  preparation with the United 

, . . __.I .I.. . .. . - - _I . -. .. . -- - - . .... . .. . - . .. _."I_ "___ " _  ...... 
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Kingdom, working par t ies  on each side a re  i n  constant corn- 

numication and meet regularly as a jo in t  working group t o  

resolve, by mutual agreement, the numerous technical problems 

inheren% i n  preparing actual €pace research systems. 

the 88914 procedure is i n  effect  i n  the Canadian program. 

Precisely 

As paylosd capabi l i t ies  increase materially i n  

the next tam years and payload design becomes more standardized, 

space f o r  individual experiments -- as distinguished from 

contplate e a t e l l i t s  gayloads -- should become available in 

the large orbit ing astronoaical or  geophysical s a t e l l i t e  

observatories which arc now being designed. 

It will often be found desirable t o  t e s t  proposed 

satellite exgeriments in earlier f l igh ts  In sounding rockets, 

Indeed, sc ien t i f ic  work w i t h  various sounding rockets ie 

usef'ul not only in itself but a lso as a means fo r  fa;miliarizlng 

technicians with maqy of the problems encountered in designing 

and adapting instrunentation for the conditions of space 

f l l gh t  e 

MASA encourages and assists in the developent of 

aoundlng rocket programs by other countries and cooperates 
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i n  the ac t iv i t i e s  of foreign rocket teams which seek t o  

contribute t o  the overall  goals of space research, assuming 

again that the cooperating groups are will ing t o  comanit 

re60wces of' their own t o  such work. I n  particular,  NASA 

weloome!s and encourages sounding rocket programs of synoptic 

value or of' *special geographic significance, The upper air  

experiments u t i l i z ing  grenades and chemical reagents are 

especidly 6uitable f o r  the i n i t i a l  phases of new programs 
,' 

since they do not require the most complex optical  o r  radio 

ground instrumentation. 

& the continuing program of the I t a l i an  Space 

Committee, fo r  example, a series of launchings was proposed 

t o  create sodium vapor clouds f o r  the measurement of winds 

and temperatures i n  the high atmosphere. A successful test 

ha6 already been conducted i n  Saxdinia, followed by succes8- 

f u l  synoptic launchings from Sardinia and Wf?dlOp6 Island. 

I n  t h i s  pragrm, the I t a l i an  Space Committee arranged fo r  

the nectsst~ary mckets, established the launching site md 

conducted the launchings, provided opt ical  instrumentation 

t o  re t r ieve the data, and is reducing and analyzing the data. 

NASA eponsored the I t a l i an  purchase of' rockets in the U.S. , 
provided a basic launcher, and contributed the payload. 

Technical advice was also afforded. 
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In  other bilateral programs NASA may, on the other hand, 

contribute the i n i t i a l  rocket vehicles w h i l e  the cooperating 

nations provide the payloads. The mode of cooperation is, in 

other words, very f lexible .  

be e v c t e d  that sounding rocket plpograms may make up a sig- 

nif icant  portion of international space ac t iv i t ies ,  especially 

in countries in  which available funds may l i m i t  more anibitious 

satelli'be Fo jec t e .  

scient i f ic  value since the res t r ic t ion  of sounding rockets 

t o  ve r t i ca l  prof i les  means thgt a multiplicity of e f fo r t s  is 

required if comprehensive resu l t s  are t o  be achieved. 

tainly, small sounding rocket e f fo r t s  should contribute ecc- 

nomiaally t o  substantive advances i n  know-how i n  the fields of 

instrumentation and experhentation fo r  space research. 

I n  any event, it is  perhaps t o  

Such ac t iv i t i e s  are of great potential  

Cer- 

A most conwhuctive contribution t o  space research 

w i t h i n  the present capabilities of s c i en t i s t s  abroad l ies i n  

supporting research conducted from the ground. A program of 

t h i s  type was arranged i n  connection with the u t i l i za t ion  of 

Echo I and, with the cooperation of French and Bri t ish f a c i l -  

ities, resulted in  the first t ransat lant ic  collnmrnications by 



- 11 - 

means of an ar t i f ic ia l  satellite. 

exprimants1 intercontinental communications by satell i te 

next year, NASA provided the specifications and plans for  i t s  

comuniaations satellite program t o  interested countries i n  

Europe and elsewhere. As a resul t ,  major ground f a c i l i t i e s  

In anticipation of further 

w i l l  be erected and operated f o r  these tests by the United 

Kingdom, France and perhaps additional countries. 

Another extensive ground-support program was  organized 

joint ly  with the U. 6. Weather Bureau in connection with Tiroe 

XI; weather services i n  other countries were invited t o  conduct 

meteorological observations synchronized with the passes of the 

satellite and t o  analyze the data from both sources. 

mentation d i f f i cu l t i e s  restricted the program but a valuable 

organizational precedent was established and w i l l  be implemented 

again with the launching of Tiros 111. 

Instru- 

The ground-based program maximizes the sc ien t i f ic  

value of satellite programs by stimulating the gathering of 

important supplementary infopmation and by greatly expanding 

the nwnber of competent scientists attacking the sizable tasks 

of data analysis and correlation. Fwrther, it engages foreign 

srcient$rste i n  space-related ac t iv i t ies ,  inspiring t h e i r  con- 

tinuing interest and iangarting the knowledge necessary for 

-her ae t iv i t y  * 



NA;GA werseas tracking and comunications s ta t ions 

present a unique opportunity fo r  cooperative effor ts .  

about two dozen owreeas f a c i l i t i e s ,  in almst 20 differen$ 

countries or loca l i t i es ,  more %ban b l f  already operate 

wholly or  in part with the assistance of technicians of the 

host country. Indeed, the cost of operating several of the 

stations is fully borne by the cooperating countriee. 

creased technical participation i n  the operation of the 

global network is encouraged, and a training program for  this 

Xnupoee is underWfirJr. 

O f  

In- 

Scientific communifies entering into the new 

technolow of space rweasch may f ind  the i r  greatest need 

t o  be technical advice and expwience. A postdoctoral pro- 

gram, funded by X?A8A and adminiatered by the National Academy 

of Sciences, mskee it p o e s i b l ~  fo r  foreign a8 -11 as domsatic 

scientietar t o  pursue space-connected projects a t  NASA cmtere.  

In  a second and separate program, NASA offers lab- 

oratory support and training fo r  extended pa?r$ods t o  q u a l i f i d  

sc ien t i s t s  appropriately sponsored by thefr govammnta. The 

sponsoring government ordinarily meets travel and s~tbsiartence 

costs. 

broader program i n  cooperation in space science. 

Such laboratory support may be provided as part of a 

The possible 

J 
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fields of interest include vehicle and launch operations; 

payload design, packaging and testing; space science programs 

and theory; tracking, telemetry and communications; and 

data processing. 

To ensure dissemination of sc ien t i f ic  data resulting 

f r o m  space research, procedures are in force t o  provide for ;  

dispatch of preliminary technical infomation t o  COSPAR upon 

the launching of rockets and satellites; regular tranemittal  

of o rb i t a l  elements and satellite observations through the 

international SPACEWAFIN system designated f o r  that prupose; 

NASA support of the U. S. component of SPACEWAFlR; publication 

of preliminary sc ien t i f ic  resu l t s  and the deposit of resu l t s  

in the World Data Centers; agreements with experinenters t o  

provide the results required; and publication, f o r  world use, 

of telenretry calibrations where useful. 

as their background the exchange arrangements made aurin& 

the IGY and continued since then. 

These ac t iv i t i e s  have 

I hope the foregoing brief description of NASA's 

international cooperative ac t iv i t i e s  is  indicative of a 

vigorous and productive program. Problems are, of cauree, 

encountered in a l l  programs. The very long leadtime *licit 

in th i s  most d i f f icu l t  of technologies means that coogerative 



projects can mature slowly at best. Tima i a  required f o r  any 

nation t o  decide t o  enter sdriously in to  the new technology 

and t o  orgianiee, finance and plan for the corrducrt of space 

r e  search. 

These prcamquisitst! t o  coaperation are being set 

by individual nations. Now other e f f o r t s  t o  mt coopsrative 

assault8 upon the unknown8 in space are materializing. Both 

i n  m o p  and in Irrtia America, Sar l t ins t ioh l  regional organ- 

izations are perfecting the i r  c3hsFacters and considerlag appro- 

priate progra~re, 

and made ulear i ts  williniplsaa t o  enOer i n t o  joint  projects with 

the new organizations on the game flexible bsais  a6 with in- 

dividMl countries, Thue, the grosp~cts f o r  broad international 

cooperation in apaoe research ape multiplying, 

The Unitad -tear has welcomed these d e v e l o p n t e  

I C  i s  t o  be hoped that t h i e  pattern will continue 

t o  e v d  so that it elllbracee all of the practi t ioners o f  

apace r@aearoh and permits A r l l  exploitation o f  the intel- 

lectual  and pract ical  values o f  epace science for a l l  am. 
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FOR RELEASE: Thursday AM 
June 29, 1961 

APRIL CONTRACT AWARDS 

The National Aeronautics and Space Administration awarded 
the following new contracts and research grants during April, 
1961, 
of contracts of $50,000 or more let during the period. 

The figures shown represent the total estimated cost 

HEADQUARTERS 
Washington, D. C. 

University of Hawaii (Honolulu, Hawaii) -- $120,039 -- 
Research, in cooperation with the University of Colorado, on 
Zodiacal light selected lines in the airglow spectrum. 

Leland Stanford Junior University (Stanford, California) -- $76,500 -- Basic studies on space vehicle attitude control 
sy8tems 

Research on the basic principles pertinent to the selection 
and metallurgical treatment of alloys for structural use in 
supersonic aircraft. 

$75,622 -- Study and evaluate passive (inert shielding 
materials) and active (electrostatic and magnetic) radiation 
shielding systems, and carry out preliminary design studies 
of active shielding systems, to indicate means for reducing 
shielding weight requirements. 

Sperry Gyroscope Company Division of Sperry Rand Corp. 
(Great Neck, N.Y.) -- $85,815 -- Research on an electrostatic 
technique f o r  low-level acceleration measurement. 
research will include theoretical study, computer analysis, 
and experimentation with a three-axis (scale) laboratory 
model, Research to be conducted generally in accordance 
with Contractor's proposal dated October, 1960. 

University of Michigan (Ann Arbor, Michigan) -- $50,000 -- 

General Electric Company (Philadelphia, Pennsylvania) -- 

This 



University of California (Berkeley, California) -- $99,498 -- 
The Contractor will conduct research on low-energy cosmic 
radiation from the su.n, including (a) design and development 
detection apparatus suitable for inclusion in EGO payloads; 
(b) provide NASA with one (1) prototype unit by April 1, 1962 
and two (2) flight units by July 1, 1962; (c) analyze and 
interpret the resulting experimental data. 

t o  perform research on sterilization of space probe components 
by dry heat, irradiation, or other techniques. 

University of Michigan (Ann Arbor, Michigan) -- $81,500 -- 
Research on the use of electronic and mechanical apparatus and 
instrumentation for rockets and satellites. 

Wilmot Castle Co. (Rochester, N.Y.) -- $106,880 -- Contract 

Armour Research Foundation, Illinois Institute of Tech- 
nology (Chicago, Illinois) -- $75,000 -- Contract for research 
on the effects of solar plasma and electromagnetic radiation 
on thin films and surfaces. 

Dept. of the Navy, Bureau of Medicine and Surgery (Wash., 
D.C.) -- $62,120 -- Conduct research into basic physiological 
mechanisms which defend the human body against heat and cold, 
and determine the extent and efficiency of energy trans- 
formations in the human body and in isolated body constituents 
at the molecular level. 

Dept. of the Navy, U.S. Naval Research Laboratory (Wash., 
D.C.) -- $90,000 -- Conduct measurement of the optical 
constants of materials in the extreme ultra-violet, including 
construction of a reflectometer for use with existing vacuum 
monochromators, 

LANGLEY RESEARCH CENTER 
Hampton, Va. 

U.S, Naval Ordnance Test Station (China Lake, California) 

Compudyne Corp (Hatboro, Pennsylvania) -- $74,580 -- S f i  

-- $81,500 -- Motors, Rocket Spherical NOTs 100-B. 

designing, furnishing and installing Airstream Oscillating 
System Bldg. #198, Transonic Dynamics Tunnel. 

Lance J. Eller, Inc. (Keller, Virginia) -- $63,475 -- 
Widening roadway extension and resurfacing old road. 

Chicago Bridge and Iron Co, (Philadelphia, Pennsylvania) 
-- $86,340 -- S / M  for modifying, erecting and testing a 
vacuum sphere t o  Bldg. 1251. 
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LEWIS RESEARCH CENTER 
Cleveland, Ohio 

Westinghouse Electric Corp. (Cleveland, Ohio) -- $75,000 -- 
Research study for heating hydrogen gas with an electric arc 
heater at Lewis. 

Jerrold Electronics Corp. (Philadelphia, Pennsylvania) -- 
$58,924 -- Installation of a power control and communication 
pole line at Lewis Research Center. 

Harvey Wells Corp. (Framingham, Massachusetts) -- $75,000 -- 
Electromagnet and power supply. 

Varian Associates Instrument Division, (Palo Alto, Calif. ) -- 
$52,327 -- Spectrometry system for Lewis Research Center. 

Nuclear Development Corp. of America (White Plahs, New 
York) -- $533,445 -- Liquid metal heat transfer syscern. 

Aerojet-General Corp. (Azusa, California) -- $99,326 -- 
Rocket engines. 

GODDARD SPACE FLIGHT CENTER 
Greenbelt , Md. 

Watkins-Johnson Co. (Palo Alto, Calif.) -- $55,291 -- 
Ultra low-noise traveling-wave amplifier, solenoid and 
power supply. 

Aerojet-General corp. (AZuSa, California) -- $109,681 -- 
Research study to determine propulsion requirement systems 
for space missions. 

Electro-Mechanical Research, Inc. (Sarasota, Florida) -- 
$93,910 -- Telemetry encoders for the UK #1 Scout satellite. 

Hughes Aircraft Co. (Culver City, California) -- $79,034 -- Basic research study on avalanche phenomena in semi 
conductors. 

Inland Testing Laboratories, Cook Technological Center, 
Cook Elec. Co. (Morton Grove, Illinois) -- $50,000 -- 
Development of nickel-cadmium storage batteries. 

Ampex Instrumentation Products Co. (Redwood City, Cali- 
fornia) -- $113,175 -- Three (3) magnetic tape recorder/ 
reproducers, 
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Rocketdyne Division, North American Aviation, (Canoga 
Park, Calif,,) -- $97,686 -- Research study t o  determine 
propulsion requirement systems for space missions. 

Funding to support in part the NBS program f o r  the development 
of radiometric standards in ultraviolet and s o f t  X-ray 
spectral regions. 

National Bureau of Standards (Wash., D.C.) -- $50,000 -- 

MARSHALL SPACE FLIGHT CENTER 
Huntsville, Ala. 

The Bendix Corp. (Teterboro, N . J . )  -- $100,756 -- 

Vought Astronautics Division, Chance Vought Corp. (Dallas, 

Engineering and fabrication services. 

Texas) -- $500,000 -- 70" Containers, oxidizer and fuel for 
S - 1  vehicle (Saturn). 

Calif.) -- $194,487 -- Research and development of Saturn 
booster preliminary and fill and drain valves. 

Narmco Industries Inc. (San Diego, Calif .,) -- $59,703 -- 
Development of adhesives for very low temperature application. 

Redstone Arsenal Exchange (Redstone Arsenal, Ala.) -- 
$108,000 -- Contract with Thiokol Chemical Corp. modification 
t o  the M-60 rocket motor.. 

Parker Hannifin Corp., Parker Aircraft Co. (Los Angeles, 

Arnold Air Force Station, Arnold En ineering Development 
Center, (Arnold Air Force Station, Tenn.7 -- $100,000 -- 
Provide 5 days of testing time in the propulsion wind tunnel 
facility t o  consist of approximately 25 shots at Mach 
numbers .7 t o  1.5. 

Design, documentation and liaison services for a liquid 
hydrogen transfer and storage system. 

Cryo-Sonics Inc. (Los Angeles, Calif.,) -- $81,427 -- 
Unit, pump and vaporized liquid nitrogen, skid mounted -- 
2 each. 

Air Products, Inc. (Allentown, Perm.,) -- $349,687 -- 

Texas Instruments, Inc. (Dallas, Texas) -- $151,800 -- 

Trans Sonics Inc. (Lexington, Mass.) -- $56,500 -- 
Amplifiers -- 200 each. 

Thermometers. 
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Convair Astronautics, General Dynamics Corp. (San Diego, 

Ampex Corp. (Atlanta, Ga.,) -- $91,750 -- Tape Recorder. 
Convair Astronautics, General Dynamics Corp. (San Diego, 

Calif.,) -- $80,232 -- Research and development in prevention 
of corrosion of metals used in the Saturn space vehicle. 

Calif.,) -- $53,322 -- Study of orbit launched vehicles. 

Chrysler Corp., Missile Division (Detroit, Mich.,) -- 
$58,492 -- Investigation of the age deterioration of 
lubricants subsequent to storage on launch vehicle valves. 

A.  E. Burgess Co., Inc. (Birmingham, Ala.,) -- $108,333 
-- Paving, grading and drainage for addition to building 4708. 

Cornel1 Aeronautical Lab., Inc., (Buffalo, N.Y.) -- 
$180,000 -- Research relative to the development of equipment 
for acquiring high resolution measurements of wind velocity 
and vertical wind shear in the troposphere. 

- END - 

- 5 -  

- . . . ... . . 



NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H S T R E E T .  N O R T H W E S T  ' W A S H I N G T O N  2 5 ,  D.  C .  
T E L E P H O N E S :  D U D L E Y  2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: IMMEDIATE 
RELEASE NO. 61-145 June 29, 1961 

NASA AWARDS CONTRACT FOR SPACE RADIATORS 

The National Aeronautics and Space Administration has 
awarded a $589,000 contract for construction of a test 
stand at the Lewis Research Center, Cleveland, for 
development of space radiators and condensers, 

The contract was awarded t o  Pratt & Whitney's 
Connecticut Aircraft and Nuclear Engine Laboratory 
(CANEL) at Middletown, Conn. 

Purpose of developing a space radiator and con- 
denser is t o  provide a means of dissipating heat 
generated in producing electric power for space 
applications. These applications include electric 
power for ion propulsion engines and auxiliary 
electrical power to run spacecraft instrumentation. 

The test stand will be designed, built and 
checked ou t  by CANEL, It is t o  be installed in the 
Engine Research Building at Lewis. 

The stand will include a space environment 
chamber eight feet in diameter and 18 feet long, 
instrumentation and a closed-loop system for the 
flow of liquid metal coolant capable of dissipating 
heat up t o  1,800 F. 

The contract calls for the work to be completed 
in 15 months. 

- END - 




